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Its  Connection  with  Heart  Disease. 


BY 

JACQUES   MAYER,   M.D. 

(Vienna),  Carlsbad. 


ON  DIABETES  AND  ITS  CONNEC- 
TION WITH  HEART  DISEASE. 


A  GLANCE  at  the  literature  of  diabetes,  which,  more  espe- 
cially since  the  memorable  discoveries  of  Claude  Bernard,  has 
attained  very  large  proportions,  shows  us  that  singularly  lit- 
tle is  as  yet  known  on  certain  affections  of  the  heart  and  blood- 
vessels which  are  apt  to  occur  in  the  course  of  that  disease. 
This  may,  perhaps,  be  accounted  for  by  the  circumstance  that 
those  who  have  occupied  themselves  with  investigating  the 
pathology  of  diabetes,  seem  to  have  given  their  chief  attention 
to  the  examination  of  those  organs  which  experimental  physi- 
ology had  shown  to  be  more  particularly  involved  in  its  pro- 
duction. 

Thus  we  find  that  Seegen,^  in  his  book  on  diabetes,  contain- 
ing a  record  of  140  cases,  says  but  little  on  the  condition  of  the 
heart  and  blood-vessels  in  his  patients.  In  one  of  his  cases,  that 
of  a  man  aged  fifty -eight,  the  right  side  of  tlie  heart  was  found 
hjT)ertrophied;  in  another  there  was  a  feeling  of  congestion 
in  the  cardiac  region;  a  third  was  subject  to  angina  pectoris, 
although  the  heart  was  believed  to  be  normal;  in  a  fourth  he 
found  slight  insufliciency  of  the  mitral  valve,  and,  finally,  in  a 
fifth  case,  a  systolic  murmur  was  heard  over  the  left  ventricle. 
In  other  six  cases  the  heart  is  simplj'^  stated  to  have  been  nor- 
mal. This  author  does  not  say  a  word  about  any  anatomical 
lesions  of  the  organs  of  circulation  in  diabetes  in  his  chapter 
on  morbid  anatomy,  where  reference  is  made  to  thirty  cases 
examined  by  Rokitansky  and  a  few  other  anatomists. 

In  Cantani's  clinical  lectures  on  diabetes  ^  there  is  also  a 
great  dearth  of  information  about  affections  of  the  heart  and 
blood-vessels.    In  220  cases  referred  to  by  him,  there  was  only 
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one  with  valvular  disease,  which  latter,  however,  had  already 
existed  before  symptoms  of  diabetes  had  set  in.  In  150  cases 
no  mention  whatever  is  made  of  the  physical  condition  of  the 
heart.  Out  of  five  instances  in  which  an  autopsy  was  obtained 
the  heart  was  found  small  and  atrophied  in  four,  while  in  one 
its  size  was  normal,  but  the  right  ventricle  was  found  some- 
what dilated. 

Agrain,  Senator*  states  that  no  prominent  or  frequent 
symptoms  are  to  be  observed  in  the  sphere  of  the  heart  and 
blood-vessels  in  diabetes.  In  very  obese  subjects  affected 
with  diabetes  the  heart  has  been  found  surrounded  by  fat,  as 
is  also  seen  in  others  who  are  not  diabetic,*  after  protracted 
ill-health;  while,  where  nutrition  in  general  had  suffered,  it 
has  been  found  atrophied.  The  arteries  have  sometimes 
shown  atheromatous  degeneration,  but  not  verj''  frequently, 
and  Dickinson  thinks  this  process  to  be  rare  in  diabetics. 

Donkln,'  following  some  other  English  authors,  has  drawn 
attention  to  atrophy  and  fatty  degeneration  of  the  cardiac 
muscle  found  in  diabetes.  He  observed  that,  in  consequence 
of  insufficient  propelling  power  of  the  heart,  hydrops  occasion- 
ally supervened,  or  that  there  was  sudden  death  by  syncope. 
There  was  frequently  great  wasting  of  muscular  tissue,  and 
the  pulse  was  very  small  and  quick. 

R.  Schmitz  •  describes  a  gi'oup  of  symptoms  in  advanced 
cases  of  severe  diabetes,  consisting  of  shortness  of  breath, 
sudden  anorexia,  vertigo,  somnolence,  fullness  in  the  head,  and 
liability  to  fainting.  Such  signs  he  refers  to  relaxation  and 
fatty  degeneration  of  the  heart.  The  pulse  is  soft  and  small; 
it  is  sometimes  accelerated,  but  in  other  cases  exceedingly 
slow;  the  apex-beat  is  always  feeble,  and  often  scarcely  per- 
ceptible; the  sounds  of  the  heart  and  of  the  great  vessels  are 
feeble,  and  very  indistinct.  Such  a  condition  of  the  heart 
Schmitz  has  ascertained  in  80  out  of  109  diabetic  patients. 

Leyden  "*  has  made  some  interesting  remarks  on  asthma  in 
diabetes,  which  point  to  a  very  different  condition.  The  signs 
which  he  has  observed  are  those  habitually  found  in  cardiac 
asthma.  There  are  attacks  of  dyspnoea,  with  palpitations  and 
cardiac  debility,  occurring  sometimes  at  a  comparatively  early 
period,  where  the  diabetes  does  not  seem  far  advanced,  either 
in  duration  or  intensity.  According  to  Leyden,  mental 
emotions  are  the  exciting  cause  of  such  attacks.     Asthma 
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and  cardiac  debility  may  also  arise  from  certain  afTections  of 
the  lun^. 

In  one  of  Leyden's  cases  the  diabetes  took  a  rapidly  malig'- 
nant  course,  and  led  to  extensive  kiiig'-disease,  with  well  marked 
attacks  of  cardiac  asthma.  Tlie  autopsy  shoAved  that  these 
attacks  had  been  owiui^  to  hyper-trophy  and  dilatation  of  the 
left  ventricle,  with  fatty  degeneration  to  an  almost  minimal 
extent, 

Lecorche  *  has  published  some  interesting:  observations  on 
endocarditis,  which  he  has  seen,  in  a  comparatively  short  time, 
in  fourt-ec^n  cases,  as  a  complication  of  sub  acute  and  chronic 
diabetes.  The  ag"e  of  the  patients  varied  from  twenty -seven 
to  seventy-eig:ht  years;  not  one  of  them  had  suffered  from 
rheumatism ♦  or  had  been  a  habitual  drunkard.  The  inllaui- 
mation  g»,»nerall3"  affected  the  raitral  oriflce,  and  only  once  the 
aortic  orifice.  In  two  cases  the  arteries  showed  the  atht»ro- 
matous  change,  Tlie  symptoms  of  diabetic  endocarditis  were 
the  same  as  those  of  the  common  form  of  that  disease,  viz.j  a 
feehng"  of  oppression,  palpitations,  intermittent  pulse,  (XHiema, 
and  some  other  well-known  sequela;'.  There  was  a  systolic  mur- 
mur audibleat  the  apex,  but  sometimes  this  only  appeared  after 
irre^larity  of  the  pulse  and  a*d4^ma  had  already  been  i>ivsent 
for  a  considerable  time.  Accordin^^  to  this  authoi',  the  cause 
of  the  endocarditis  is  to  be  found  in  the  continued  contact  of 
the  saccharine  blood  with  the  inner  surface  of  the  heart. 

Vergpely*  has  made  some  noteworthy  obserA'ations  on 
angina  pectoris  in  four  cases  of  diabetes  which  were  in  the 
fktst  sta^e  of  the  disease,  and  wliere  nothing^  abnormal  could 
be  discoveivd  in  the  heart.  He  believes  the  two  aJlVctions  to 
be  etiological ly  connected. 

In  Frerichs'  *^  l>ook  on  diabetes  the  afTections  of  the  heart 
occurring"  in  the  diabetic  have  not  hei>n  treated  of,  eitln^r  from 
a  clinical  or  an  anatomical  point  of  view.  He  has,  liowever,  olv 
serx'ed  sclerosis  of  the  vessels  in  diabetes,  and  says:  '^  **  I  liave 
frequently  seen  sclerosis  of  the  vessels,  sometimes  only  of  the 
coats  of  the  arteries,  at  others  with  valvular  disease  which 
was  combined  with  it,  and  I  therefore  considei"  it  probable 
that  there  is  a  connection  between  the  two  conditions.  They 
occurred  in  protracted  forms  of  dialH4es.  iu  which  I  could  follow 
the  gradual  and  slow  evolution  of  these  rhan.yres  in  tlu*  heart 
and  vessels,  particularly  such  as  were  complicated  with  f^out*** 
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With  regard  to  anatomical  lesions  he  states^*  that  the 
heart  was  frequently  found  small  and  atrophied,  either  pale 
or  brownish  red,  and  weighed  from  4  to  6^  ounces.  Valvular 
disease  was  repeatedly  discovered,  and  it  is  worthy  of  note 
that  during  the  course  of  diabetes  chronic  arteritis  is  apt  to 
become  developed. 

If  we  add  to  this  that  Frerichs  attributes  some  of  the  symp- 
toms of  diabetic  coma  to  cardiac  debility,  and  the  sudden  death 
which  he  sometimes  observed  to  paralysis  of  the  heart,  we 
have  stated  everything  of  what  Frerichs  regarded  as  a  con- 
nection between  diabetes  and  heart  disease,  independently  of 
such  as  is  caused  by  certain  diseases  of  other  organs,  such  as 
the  kidneys. 

It  will  be  seen  from  the  preceding  remarks  that  the  clinical 
symptoms,  as  well  as  the  anatomical  lesions  which  have  been 
described,  have  almost  exclusive  reference  to  cases  of  diabetes 
which  have  lasted  for  some  considerable  time.  There  are  as 
yet  no  observations  based  on  carefully  continued  physical  ex- 
amination of  the  heart,  from  the  very  commencement  to  the 
final  termination  of  the  disease.  This  is  probably  owing  to 
the  circumstance  that  diabetic  patients  as  a  rule  enter  the 
hospital  only  after  the  disease  has  greatly  undermined  the 
powers  of  the  system  generally. 

It  would  appear  to  be  easier  to  approach  this  side  of  the 
question  in  private  practice;  but  there  likewise  the  matter  has 
attracted  comparatively  little  interest.  Even  Pavy,^^  who  has 
done  so  much  towards  the  elucidation  of  the  pathology  of 
diabetes  in  its  theoretical  as  well  as  practical  aspects,  has,  in 
his  report  on  1360  cases  of  diabetes  which  he  brought,  about 
three  years  ago,  before  th'fe  British  Medical  Association,  when 
treating  of  the  physical  examination  of  the  organs  in  dia- 
betes, only  spoken  of  the  condition  of  the  liver  in  that  disease. 

With  regard  to  my  own  observations  on  this  point,  I  may 
here  refer  to  a  paper  "  which  I  published  nine  years  ago  on  cer- 
tain symptoms  which  I  had  observed  in  cases  of  diabetes  com- 
plicated with  obesity.  These  patients  were  apt  to  be  suddenly 
taken  with  dyspnoea,  although  not  to  an  alarming  extent;  they 
complained  of  pain  and  a  feeling  of  oppression  in  the  cardiac 
region,  the  pulse  was  abnormally  quick,  beating  at  a  rate  of 
120  to  140  in  the  minute,  with  marked  want  of  rhythm  (deli- 
rium cordis).    The  pain  sometimes  spread  from  the  heart  to 
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the  shoulder,  or  to  the  left  arm.  In  fact,  the  symptoms  were 
analog-ous  to  those  of  angina  pectoris. 

Attacks  of  this  kind  have  come  under  my  notice  in  the  ini* 
tial  stai^e,  as  well  as  in  the  further  pro^j^ress  of  the  disease^but 
mo!*€^  frequently  at  an  advanced  pei-iod,  after  the  obesity  liad 
more  or  less  subsided ;  and  physical  examination  of  the  heart 
showed  mostly  dilatation  of  the  ventricles. 

I  did  not  then  think  there  existed  an  etiological  connection 
between  these  symptoms  and  the  diabetic  process,  or  moi*e 
strictly  speaking:,  the  sacchanne  blood,  more  especially  because 
the  same  cardiac  symptoms  and  physical  state  of  the  heart, 
on  which  Leyden  ***  has  thrown  a  flood  of  lifrht,  have  also  been 
frequently  observed  in  cases  of  obesity  without  diabetes. 

Subsequently^  however,  I  tliscovered  similar  symptoms  in 
diabetes  uncomplicated  with  obesity;  and  I  then  thoug:bt  it 
would  be  impoitant  to  ascertain  accurately,  and  as  far  as  pos- 
sible from  the  very  be^oning  of  the  disease,  the  physical  con- 
dition of  the  heart  in  every  singrle  instance  which  might  come 
under  my  obsen*ation»  I  expected  to  arrive  at  some  interest* 
ing-  results  in  this  matter,  as  the  wat«^rs  of  Carlsbad  attract 
year  after  year  a  very  larg"e  number  of  patients  suffering' from 
diabetes,  who  belong  to  all  classes  of  society^  the  cases  being* 
of  all  the  various  decrees  of  intensity*  I  ani  fully  aware  that 
obseiwations  of  tins  kind  cannot  claim  tht»  same  decree  of  ac- 
curacy  as  those  made  in  hospital  practice;  but  I  have  been 
anxious  to  atone  for  this  want  as  far  as  possible  by  written 
lootes  taken  at  the  time.  The  number  of  castas  being  compara- 
tively large,  some  degree  of  value  may  perhaps  be  attached  to 
these  observations. 

Observations  made  fkom  1879  to  1888, 

In  these  I  have  endeavored  to  ascertain  whi*ther  an  etio- 
logical connection  could  be  traced  between  heari;.  disease  in  its 
clinical  and  anatomical  aspects,  and  the  principal  symptoms 
€if  diabetes,  viz,,  glycosuria  and  azoturia.  From  this  point  of 
view  I  have  examined  altogether  380  cases,  which  are  tabulated 
with  regard  to  sex  and  age  as  follows: — {See  page  8.) 

It  appears  from  this  table  that  the  large  majority  of  cases 
ocem-s  between  the  ages  of  forty  and  sixty;  indeed,  out  of  380 
patients,  248  belonged  to  those  periods  of  life. 
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Absolute  Number. 

Pebcbmtaoes. 

A.UK. 

Male. 

Total. 

Male 

Female. 

Total. 

to  10  years 

)m  10  to  20 

•  20  to  30 

*  30  to  40 

•  40  to  50 

'      50  to  60 

*  60  to  70 

'      70  to  80 

0 

1 

3 

29 

99 

76 

51 

7 

1 

3 

5 

16 

22 

51 

12 

4 

1 

4 

8 

45 

121 

127 

63 

11 

0 

0.26 

0.79 

7.64 

26.04 

20.00 

13.41 

1.84 

0.26 
0.79 
1.31 
4.20 
5.80 
13.42 
3.17 
1.05 

0.26 

1.05 

2.10 

11.84 

31.84 

33.42 

16.58 

2.89 

Total 

266 

114 

880 

It  is  a  matter  of  everyday  experience  that  the  course  of 
diabetes  is  more  rapid  and  unfavorable  in  youth  than  in  ad- 
vanced age.  This  accounts  for  the  circumstance  that  by  far 
the  largest  number  of  my  cases,  viz.y  337,  were  at  the  time  of 
observation  in  the  first  stage  of  the  disease,  and  merely  a  frac- 
tion, viz.y  43,  in  the  second  stage. 

First  Stage Males,  241 Females,  96. 

Second  Stage Males,    25 Females,  18. 

The  female  sex  shows  a  far  higher  percentage  in  the  second 
stage  than  the  male. 

In  this,  as  in  previous  papers  on  this  subject,  I  prefer  speak- 
ing of  *' stages"  rather  than  of  a  "mild  and  severe  form,'*  as 
further  experience  has  shown  me  that  the  former  classification 
meets  the  facts  of  the  case  far  better  than  the  latter.  Out  of 
forty-three  cases  of  the  second  degree,  twenty-six  merged,  as 
it  were,  under  my  own  ej'^es  from  the  first  into  the  second  stage. 


If  we  leave  out  of  sight  for  the  present  the  degree  of  inten- 
sity of  the  malady  and  direct  our  attention  to  the  general  ap- 
pearance of  the  patients,  we  notice  certain  distinctive  features 
in  them  which,  although  they  are  not  absolutely  constant,  are 
yet  sufficiently  characteristic  to  enable  us  to  distinguish  three 
well  marked  types  of  diabetics. 

We  have  to  do,  then,  1st,  with  patients  of  a  feeble  and  deh- 
cate  constitution,  a  more  or  less  pale  complexion,  and  a  timid, 
anxious  expression. 

2d.  With  patients  who,  on  the  contrary,  have  a  vigorous 
and  healthy  appearance,  a  florid  complexion,  and  a  lively  and 
animated  expression. 
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M,  With  obese  patients,  some  of  whom  are  pale  and  sallow, 
while  othei's  have  either  a  nuldy  or  a  livid  coinpl*»xion. 

In  the  beg^inning  of  tlie  CLnnphiint,orsoou  after  it  has  com- 
menced, the  ph^'sical  examination  of  the  heart  and  vessels 
hardly  ever  shows,  m  any  case  belon^irinfjr  to  tlie  throe  types 
just  mentioned,  that  the  sug:ar  which  is  circuhiting'  with  the 
blood,  or  any  increased  production  of  urea  which  inay  have 
occurred,  have  iiad  an  unfavorable  influence  upon  the  caixliac 
muscle.  Auscultation  and  percussion  reveal  the  same  signs 
as  in  patients  of  a  similar  condition  who  are  not  subject  to 
diabetes. 

After  the  malady  has,  however^  lasted  for  some  time,  the 
physical  signs  undergo  certain  changes^  which  come  on  sooner 
or  later,  according  to  individual  circumstances.  To  these  I 
now  proceed  to  direct  attention. 

In  cases  belonging  to  the  first  type— that  is,  in  those  of  a 
moi'e  or  less  anemic  and  feeble  constitution — I  liave  occasion- 
ally seen  endocarditis  supervene,  after  some  little  time,  as  de- 
scribed by  Lecorche,  but  much  less  frequently  than  this  author, 
and  not  so  much  in  patients  of  an  advanced  age. 

In  other  cases  of  the  same  type  the  well-known  symptoms 
of  cardiac  debility  came  on  suddenly,  whUe  the  physical  signs 
found  on  examination  of  the  heart  did  not  show  that  any  mor- 
bid changes  had  occurred  in  the  endocardium,  or  that  the  vol- 
ume of  the  muscular  substance  of  the  organ  had  been  altered. 

We  may,  however,  conclude  from  the  quality  of  the  pulse, 
which  is  very  easily  compressible  and  of  varying  frequ*nicy, 
as  well  as  from  the  weakness  of  the  heart's  sounds  juid  the  oc- 
casional presence  of  the  so<*alled/* galloping  mui'mur ''(which 
latter  Fnientzel  **  looks  upon  as  indicating  cardiac  debility), 
that  in  such  cases  the  functional  power  of  the  heart  is  less- 
ened, and  that  this  is  owing  either  to  atrophy  or  to  retrogi^s- 
sive  changes  in  the  nmscular  flbres — that  is,  fatty  degeneration. 

In  a  further  number  of  cases  the  physical  examination  of 
the  heart,  %vhich  had  in  the  beginning  shown  nothing  abnor- 
mal, revealed,  as  time  went  on,  dilatation  of  tlie  organ,  which 
for  a  p^^iiiod  did  not  seem  to  lead  to  any  very  striking  s^>^mp- 
toms^  but  which  was,  as  soon  as  an  exciting  cause  of  some  sort 
had  acted,  followed  by  severe  dys[>na^a  and  delirium  cordis, 

Cast^  of  this  kind  are  anah)g4>us  tu  those  of  overstrain  of 
the  heart  having  a  protracted  course,  in  which  Leyden  *'  has. 


m 


lo       On  Diabetes  and  its  Connection  with  Heart  Disease. 

with  Da  Costa,  distinguished  a  first  stage  of  functional  disturb- 
ance of  the  heart's  action,  and  a  second  period  of  organic  lesion, 
with  dilatation  of  the  ventricles.  In  the  cases  to  which  I  am 
now  referring,  however,  the  fu actional  symptoms  of  the  first 
stage  are  not  so  clearly  marked  as  in  the  other  class,  although 
Leyden  ^^  says  pertinently,  when  speaking  of  the  commence- 
ment of  that  cardiac  affection : — "  In  private  practice  we  shall 
only  in  very  exceptional  instances  succeed  in  observing  the  first 
onset  of  this  condition.  The  symptoms  are  then  so  insignifi- 
cant, and  become  so  gradually  developed,  that  the  patient  does 
not  at  once  seek  medical  advice,  but  only  subsequently  reports 
the  initial  sj^mptoms  from  recollection.'* 

With  regard  to  diabetic  patients  of  the  second  type,  I  have 
found,  in  the  majority  of  cases,  after  the  malady  has  lasted 
for  a  variable  time,  a  well-marked  group  of  symptoms  point- 
ing to  the  development  of  cardiac  hypertrophy.  The  com- 
plexion then  becomes  reddish,  the  mucous  membrane  of  the 
mouth  and  the  conjunctivae  is  congested,  the  eyes  are  lustrous, 
and  the  carotids  pulsate  strongly  as  soon  as  there  is  the  slight- 
est emotional  excitement.  Vertigo,  headache,  and  singing  in 
the  ears  are  frequently  complained  of.  The  first  signs  of 
shortness  of  breath  appear  habitually  after  a  somewhat  abun- 
dant repast;  walking  exercise  after  meals  causes  discomfort; 
there  is  pain  in  the  stomach  and  belching,  and  the  action  of  the 
bowels  becomes  irregular.  Sleep  is  broken,  and  often  disturbed 
by  a  dry  cough. 

The  pulse  is  full  and  strong,  but  does  not  show  unduly  high 
tension.  It  is  regular  and  not  accelerated,  but,  on  the  contrary, 
sometimes  rather  retarded. 

The  physical  examination  of  the  heart  shows  a  strong  im- 
pulse, which  extends  over  several  intercostal  spaces.  The 
apex-beat  is  either  within  or  without  the  mamillary  line 
towards  the  left  side,  mostly  in  the  fifth  or  sixth  intercostal 
space.  Percussion  shows  an  enlarged  sphere  of  dullness  up- 
wards and  downwards,  and  less  so  in  the  transverse  direction. 
The  heart's  sounds  are  loud  and  normal.  In  short,  we  have 
to  do  with  idiopathic  hypertrophy  of  the  left  ventricle,  which 
has  become  gradually  developed. 

Further  observations  have  shown  me  that  this  condition 
of  the  heart  may  persist  for  a  number  of  years  without  pro- 
ducing much  systemic  disturbance,  provided  the  patient  avoids 
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over-exertion  and  emotional  excitement,  is  temperate  in  his 
habits^  more  especiall3-  with  regard  to  alcoholic  stiniul.'uits, 
and  is  careful  to  take  regular  exercise.  On  tlie  other  liaiid, 
where  there  is  impaired  nutrition  j  where,  as  is  sooner  or  later 
always  the  case  in  diabetes,  the  food  tiiken  does  not  snlTice  to 
supply  tlie  wants  of  the  system;  wiiere,  therefore,  tlie  struct- 
ure of  the  organs  themselves  is  called  upon  for  the  mainte- 
nance of  work,  or  where  sedentarj'  habits  of  life  promote 
arterio-sclerosis,  there  the  functional  activity  of  the  lieart 
necessarily  becomes  lessened.  The  cardiac  muscle  is  then  re- 
laxed and  dilated,  and  sooner  or  later  severe  symptoms  of  dis- 
turbed balance  of  power  make  their  appearance.  Signs  of 
cardiac  debility,  in  fact^  are  then  of  cardinal  importance  in  the 
further  progi'ess  of  the  disease. 

I  have  come  to  the  conclusion  that  insufficient  cardiac  force, 
with  dilatation  of  the  ventricles,  is,  in  a  large  number  of  cases 
of  diabetes,  traceable  to  more  or  less  fully  developed  hyper- 
trophy of  the  muscular  substance.  If  it  wr^re  objected  to  this, 
tliat  alarming  cardiac  symiitoms  in  diabetic  patients  of  the 
second  type  occur  sometimes  with  extreme  suddenness,  with- 
out any  hypeilrophy  having  been  ascertained  previously,  I 
would  reply:  1st,  tluit  it  is  sometimes  difficult  or  imiiossible 
to  recognize  this  during  life,  inasmuch  as  enlargement  of  the 
lungs  may  Imj  an  impediment;  2d,  that  in  cases  wliich  progress 
rapidly,  the  increased  volume  may  not  be  sufficient  to  cause 
marked  signs,  while  the  symptoms  wliich  have  been  described 
above  may  occasionally  be  overlooked* 

It  is,  however,  by  no  means  necessary  that  hypertrophy 
should  be  invariably  follow^ed  by  dilatation.  Even  a  vigorous 
muscle  may  w^aste  away  if  insufficiently  nourished*  Moreover, 
I  have  seen  a  few*  cases  where,  after  hypertrophy  of  the  left 
ventricle  had  indubitably  manifested  itself,  in  the  progress  of 
diabetes,  s3niiptoms  of  cardiac  debihty  appearixl,  and  3'et  the 
physical  signs  of  dilatation  were  absent.  This  can  only  be 
accounted  for  by  assuming  tliat  the  muscular  substance,  which 
w^as  at  fii^st  hi^pertrophied,  has  Viet^ome  atrophied,  and  that  in 
consequence  of  a  diminished  blood-supply  the  capacity  of  the 
heart  could  be  lessened  without  dilatation  being  produced. 

In  patients  of  the  third  type,  where  diabetes  is  compbcated 
with  obesity,  I  have  only  ascertained  a  single  new^  point  tend- 
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ingr  to  explain  the  morbid  phenomena  on  the  part  of  the  heart. 
It  seems  to  me  that^  independently  of  the  influence  of  accumu- 
lation of  fat  on  and  in  the  interstitial  tissue  of  the  muscle,  as 
well  as  of  arterio-sclerosis,  which  is  so  frequently  present,  the 
diabetes  as  such  intensifies  the  degree  of  the  heart-affection, 
and  accelerates  the  eventual  termination  of  the  iUness. 

It  is  therefore  seen  from  the  preceding:  remarks  that  en- 
largement of  the  heart,  owing*  either  to  hypertrophy  or  dila- 
tation, occurs  much  more  frequently  in  diabetes  than  might 
be  assumed  from  the  scanty  information  which  has  hitherto 
been  available  in  the  literature  of  the  subject. 

In  82  out  of  380  cases  of  diabetes  which  have  been  under 
my  care,  the  condition  which  I  have  just  described  has  been 
present,  without  any  other  pathological  change  which  could 
have  led  to  it. 

I  now  subjoin  a  few  cases  with  the  view  of  illustrating  my 
statements. 

Case  I. — Q.  R.,  a  merchant,  aged  forty-seven,  comes  from 
a  healthy  family.  He  was  found  to  be  diabetic  nine  months 
ago,  the  quantity  of  sugar  amounting  then  to  4.7  per  cent. 

I  first  saw  the  patient  on  June  19, 1879.  He  is  of  medium 
height,  bones  large,  muscles  well  developed,  and  fat  moder- 
ately so.  The  face  was  congested ;  nothing  abnormal  could 
be  discovered  in  the  lungs  and  nervous  system.  The  pulse 
was  full  and  strong,  of  medium  tension,  regular,  64  per  minute. 
The  heart's  dullness  extends  from  the  upper  margin  of  the 
third  down  to  the  sixth  rib,  slightly  beyond  the  mamillary 
line;  towards  the  right  it  does  not  project  beyond  the  edge  of 
the  sternum.  The  apex-beat  was  strong,  and  found  in  the 
fifth  intercostal  space,  a  little  outside  of  the  mamillary  line. 
The  liver  and  spleen  appeared  normal.  The  patient  com- 
plained of  constipation,  headache,  and  rather  frequent  attacks 
of  vertigo,  with  fullness  and  discomfort  in  the  stomach  after 
meals. 

June  21st. — The  quantity  of  urine  in  the  twenty-four  hours 
amounted  to  2^  quarts;  spec,  grav.,  1,034;  4.3  per  cent,  of 
sugar =1419  grains.    No  albumin. 

I  came  to  the  conclusion  that  the  diabetes  had  existed  for 
some  considerable  time  before  it  had  been  discovered,  for  al- 
though the  patient  had  followed  for  many  months  a  strict 
diet,  the  sugar  only  disappeared  from  the  urine  after  twelve 
days  of  an  exclusively  nitrogenous  diet.  Within  the  next  five 
years  the  patient  was  on  three  separate  occasions  under  my 
care  for  four  weeks  consecutively,  viz.y  in  1881,  1882,  and  1884. 

In  1881  I  observed  the  case  from  July  15th  to  August  12th. 
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The  patient  stated  that  during''  the  past  two  years  hi*  had  been 
fairly  well,  except  that  he  liatl,  after  rather  ph^ntiful  repasts, 
been  troubh-d  with  headache,  vertig-u,  and  some  little  short- 
ness of  breath.  Nevertheless,  the  physical  exainiiiatiLMi  showed 
that  the  hypertrophy  of  the  left  ventricle  had  increased.  The 
sphere  of  dullness  was  greater  lon*^itiidiMaliy,  as  well  as  trans- 
versel3\  The  apex -beat  was  about  O.T  of  an  inch  outside 
the  mamillary  line  in  the  sixth  intercostal  space.  The  ap- 
pearance of  the  patient  w^as  not  changed;  there  was  no  albu- 
min in  the  urine;  he  was  still  in  the  first  sta^e  of  the  com- 
plaint. The  spleen  and  hver  appeared  enlarg^ed,  the  spleen 
was  also  hardened. 

July  7th  to  Augrust  3d,  1882. — There  is  now,  in  addition  to 
the  earlier  symptoms,  broken  sleep,  frequent  sensations  of  heat 
in  the  c^irdiac  reg^ion,  antl  dry  couf^h  at  night.  The  condition 
of  the  heart  is  the  same  as  before, 

July  9th, — Quantity  of  urine  in  the  twenty-four  hours,  61 
ounces*;  spec,  grav.,  1,032;  2,5  per  cent,  of  su^ar=734  g^rains. 
No  albumin, 

Augfust  1st. — Quantity  of  urme,  57  ounces;  spec,  grrav,, 
1,028;  0.8  percent,  of  sugar=222  grains.     No  albumin. 

May  17th  to  June  20th,  1884. — Patient  rather  emaciated, 
complains  of  frequent  dy spntea  and  palpitations.  During"  the 
last  six  months  there  have  been  repeated  attacks  of  an^ma 
pectoris. 

The  pulse  is  pemianently  accelerated,  80  to  90  per  minute, 
feeble,  irregular,  of  low  tension,  the  radial  arteries  are  narrow. 
Apex-beat  in  the  seventh  intercostal  space,  soft  and  easily 
compressible.  The  area  of  dullness  at  the  left  side  is  increased 
in  all  directions;  on  the  right  side,  at  the  base  of  the  sternum, 
it  is  perceptibly  enlarged.  Tlie  heart  s  sounds  are  pure,  but 
feeble.     The  liver  and  spleen  have  become  more  enlarj^ed. 

May  19th. — Quantity  of  urine  in  the  twenty -four  hours, 
40  ounces;  spec,  grav,,  l,t):JG;  4.8  percent,  of  sugar =ll3<i  gi"ains. 
Traces  of  albumin,  no  casts. 

During  the  time  the  patient  was  now*  under  my  care  he 
h;id  a  severe  attack  of  cardiac  insufficiency,  after  taking  a  walk 
subsequently  to  a  meal.  The  attack  was  one  of  cardiac 
asthma^  and  lasted  about  thirty  five  minutes. 

June  isth, — Quantity  of  urine,  52  ounces;  spec,  grav,,  1,031; 
1.6  p€'r  cent,  of  sugar =404  grains.     No  ;ilt)uuiin. 

Case  II.— M.  8.,  aged  llfty-six»a  meiThant,  from  New  York, 
comes  from  a  healthy  family  without  liereditary  tendencies. 
Diabetes  for  the  last  three  yi^irs.  He  had  a  slight  attack  of 
pneumonia  twenty  yeai^s  ago;  since  then  he  has  from  time  to 
time  suffered  from  dyspepsia,  whii'h  he  ascribes  to  drmking 
too  freely  of  iced  water.  During  the  last  two  years  he  has 
often  had  headache,  and  after  drinking  tea  or  cotfee  a  feeling 
of  discomfort  \i\  the  cardiac  region.     His  occupation  has  been 
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laborious  and  exciting;  he  has  slept  badly.  Polyuria  and 
polydipsia  have  lately  somewhat  diminished.  There  have  been 
symptoms  of  dyspepsia,  and  sluggish  action  oj  the  bowels. 

July  1st,  1882. — ratient  is  of  medium  height,  muscles  well 
developed,  bones  normal,  complexion  florid,  fat  not  too  abun- 
dant, most  teeth  are  gone,  those  still  present  are  decayed.  No 
foetor  ex  ore.  Lungs  normal.  The  liver  projects  about  0.7  of 
an  inch  bej^ond  the  ribs,  and  is  of  medium  consistency.  The 
spleen  is  a  little  swollen,  hard,  and  tough. 

Pulse  60,  strong,  full,  regular,  tension  somewhat  increased, 
but  no  rigidity.  Dullness  at  left  side  very  marked  and  in- 
creased, reaching  from  third  to  sixth  rib;  apex-beat  in  sixth 
intercostal  space,  about  0.39  of  an  inch  beyond  the  mamillary 
line.  Impulse  strongly  resisting,  dullness  at  right  side  not 
increased.    Heart's  sounds  loud,  normal. 

July  3d. — Quantity  of  urine,  57  ounces,  spec,  grav.,  1,038; 
2.25  per  cent,  of  sugar=607  grains.    No  albumin. 

July  27th. — Quantity,  55  ounces;  spec,  grav.,  1,028.  No 
sugar  or  albumin. 

Case  III. — L.,  aged  forty-five,  a  merchant,  from  Hungary, 
has  indulged  in  sweet  dishes ;  had  catarrh  of  the  bladder  three 
years  ago,  but  not  now.  Diabetic  symptoms  for  several  years. 
Diabetes  diagnosed  six  months  ago,  with  5  per  cent,  of  sugar. 

Until  a  year  ago  he  felt  well,  and  could  follow  his  occupa- 
tion, which  was  very  laborious;  had  only  from  time  to  time 
headache  and  vertigo.  After  a  full  meal,  more  especially  if 
washed  down  with  wine  and  coffee,  there  is  a  feeling  of  fullness 
and  pressure  about  the  hesHi),  but  no  palpitations.  Cause 
unknown.  For  the  last  twelve  months  his  strength  has 
gradually  diminished,  and  he  has  rapidly  wasted  away;  after 
muscular  efforts  there  is  dyspnoea  and  palpitations. 

August  24th,  1882. — He  complains  of  fatigue,  which  is  easily 
induced,  weariness,  and  somewhat  increased  thirst,  as  well  as 
dryness  in  the  mouth,  broken  sleep,  frequent  attacks  of  dysp- 
noea, with  severe  palpitations,  dyspepsia,  and  cough. 

Short  stature,  bones  rather  strong,  muscles  flabby  and  thin ; 
florid  complexion,  skin  dry,  breath  smells  of  acetone,  teeth  de- 
cayed, sight  feeble.  Slight  bronchitis,  nothing  wrong  with 
lungs.  Pulse  80,  regular,  easily  compressible;  radial  arteries 
narrow,  dullness  increased  on  right,  as  well  as  on  left  side,  on 
the  left  reaching  about  0.7  of  an  inch  beyond  the  mamillary 
line,  on  the  right  extending  about  0.39  of  an  inch  beyond  para- 
sternal line.  Apex-beat  in  sixth  intercostal  space,  rather  broad, 
soft,  and  easily  compressible.  Impulse  on  left  side  slightly,  on 
right  side  more  strongly  resisting.  Liver  enlarged,  and  tender 
on  pressure. 

August  2Gth. — Quantity  of  urine,  57  ounces;  spec,  grav., 
1,037;  6.5  per  cent,  of  sugar  =1755  grains.     No  albumin. 

August  29th.  — Diet  having  been  rigidly  enforced  for  three 
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days,  the  quantity  has  come  clown  to  52  ounces,  siiec,  grav.,  to 
1,034;  :13  per  cent,  of  sug^ar=817  grains.     No  albumin. 

8epleml>er  18th. — Quantity, 50  ounces;  spec. ^rav*,  1,033;  2.G 
per  cent,  of  sugtir=624  ^ri'iins.     No  albumin. 

The  result  of  the  last  aualysi&i,  after  a  six  liaj's'stnct  nitrog"- 
enous  diet  had  been  enforced,  showed  that  the  patient  was*  as 
f?LT  nH  the  elimination  of  su^^^ar  was  concerned,  in  the  second 
h  rat  least  in  an  advanced  period  of  thi*  first  stage  of 

*i  -'^ 

In  lfci83  he  was  a^in  under  mv  care  from  Jmie  21st  to 
JiUv  l.>t»i. 

Emaciation  had  tht*n  made  further  progress.  The  symp- 
toms of  diabetes  and  those  of  cardiac  insullkienc\v  were  about 
_jroportionate  in  degn-ee.  There  are  more  fi'etjuently  severe 
attacks  of  asthma;  pulse  90  to  95,  feeble.  The  physical  ex- 
aniination  of  the  heart  shows  that  the  dilatation  of  both  ven- 
tricles  has  still  further  increased* 

June  2:kl. — Quantity  of  uriue,  54  ounces;  spec,  grav.,  1,040; 
7.2  per  cent,  of  sug'ar  =  1830  t^ri'aiiis.     No  albumin. 

July  15th. — Quantity,  5G  ounces;  spec,  ^rav,,  1^038;  4A\  pi?r 
cent,  of  su^ar— l:J7(i  g^rairis. 

Case  IV. — Mrs*  J.,  agfed  fifty-three,  from  S.,  England,  a  cler- 
gyman's wife.  She  bad  in  formei*  years  frequently  sutfered 
from  boils,  and  ascribes  her  illness,  which  was  diagnosed  twelva 
months  ago,  to  severe  grief,  8ht*  has  live  children,  all  of  them 
heiilthy.  No  hereditary  tendency  ascertainable.  Diabetic 
symptoms,  more  especially  polyuria  and  iiolydijisia,  only 
8li;^htly  marked.  She  is  easUy  fati^ed  after  exercise,  and 
disinclined  for  mental  work. 

August  4th,  1HS3. — Patient  looks  strong  and  vigorous,  mus- 
cles and  fat  well  develoiM'd.  Complexion  healthy;  the  con- 
junctivae leather  congested.  Slie  compUuns  of  freiiiicnt  head 
ache  and  occasional  attacks  of  vertigo.  When  sitting  for  any 
length  of  time,  respiration  becomes  uneasy;  no  cough,  8he 
tinds  it  necessiiry  to  chang(»  her  position  frequently  at  night. 

Pulse  0*3,  full,  strong,  rather  above  uTetlium  tension,  regu- 
lar»  dullness  of  left  side  increased  upwaixls,  downwai'ds  and 
outwards,  extending  beyond  manullary  line  about  OJll^  to  0.5 
of  an  inch.  Apex  beat  in  sixth  intercostal  space,  outside  the 
mamillary  line,  very  broad  and  powerful.  Impulse  likewise 
strong.  Heart's  sounds  fjure  and  loud.  Liver  somewhat  en- 
larged, feels  on  inspiration  rather  harder  than  usual,  spleen 
somewhat  enlarged.  Pressure  and  fullness  in  stomach  rather 
fn^quent  aftt»r  full  meals. 

August  fith. — (Quantity  of  nrine,  fiS  ounces;  spec,  grav., 
1,030;  1.8  per  cent,  of  sugar=:i01  grahis.     No  albmuin. 

August  9th.— After  three  tiays'  strict  diet,  r»(J  oimccs;  spec. 
irrav.,  l,tvj(;;  no  sugar,  no  aibiuuin.  The  patient  was  in  tlie 
first  stage  of  diabetes. 
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At  the  end  of  four  weeks'  treatment  she  was  able  to  assim- 
ilate well  from  900  to  1200  grains  of  amylaceous  food. 

Case  V. — A.,  restaurateur,  aged  thirty-seven,  of  Berlin, 
says  that  he  has  always  been  quite  welL  There  have  been 
diabetic  symptoms  for  two  years,  and  the  disease  was  diag- 
nosed about  eighteen  months  ago.  Since  then  he  has  taken 
chiefly  nitrogenous  food.  There  is  no  diabetes  in  his  family, 
nor  insanity.  He  has  not  been  subject  to  neurotic  influences. 
He  ascribes  his  illness  to  excesses  in  sexual  indulgence,  in 
drinking,  and  in  smoking. 

July  2d,  1884. — He  complains  of  dryness  in  the  mouth,  of  a 
disagreeable  taste,  which  occurs  apparently  without  any  par- 
ticular cause,  of  congestion  of  head  and  face,  which  is  some- 
times so  bad  that  while  walking  in  the  street  he  has  to  take 
hold  of  something  to  prevent  himself  from  falling.  Complex- 
ion ruddy.  Breath  smells  of  acetone.  '  Most  teeth  decayed. 
There  is  a  slight  tremor  in  the  upper  extremities,  probably 
owing  to  excessive  smoking.  The  patient  is  a  powerful  man, 
with  strong  bones  and  well-developed  muscles  and  adipose  tis- 
sue. Liver  enlarged,  about  0.7  of  an  inch  beyond  the  ribs. 
Lungs  normal. 

Pulse  70,  vigorous,  full,  somewhat  increased  tension.  Apex- 
beat  wide,  not  easily  compressed,  in  sixth  intercostal  space, 
about  0.39  of  an  inch  outside  the  mamillary  line.  Dullness 
in  left  side  everywhere  increased.  Impulse  diffuse  and  intense ; 
heart's  sounds  loud  and  pure. 

July  4th,  1884. — Quantity  of  urine,  61  ounces;  spec,  grav., 
1,027;  2  per  cent,  of  sugar =585  grains.    No  albumin. 

July  7th. — Quantity,  56  ounces;  spec,  grav.,  1,025.  No  sugar 
or  albumin. 

He  was  in  the  flrst  stage  of  diabetes.  His  tolerance  for 
hydrocarbons  was,  at  the  end  of  four  weeks'  treatment,  fair. 
He  was  able  to  completely  assimilate  1200  grains  of  amylace- 
ous food  per  diem. 

Case  VI. — Mrs.  C.  A.,  aged  thirty-nine,  from  London.  Has 
suffered  for  many  years  from  frequent  attacks  of  muscular 
rheumatism  and  headache.  Although  living  in  very  comfort- 
able circumstances  has  had  much  worry  and  annoyance.  To 
this  she  attributes  the  diabetes;  no  other  cause  can  be  ascer- 
tained. Her  temper  is  at  present  very  uncertain.  Diabetes 
was  diagnosed  flfteen  months  ago. 

July  30th,  1884. — The  patient  complains  of  increased  thirst 
and  frequent  calls  to  pass  her  water.  Fatigue  is  easily  in- 
duced, and  occipital  headache  frequent.  Independently  of  the 
latter,  she  has  also  occasionally  attacks  of  megrim.  No  dys- 
pepsia or  constipation;  sleep  deficient.  Painful  sense  of  drag- 
ging in  legs,  which  is  increased  by  walking. 

8he  is  tall  and  well  made,  muscles  well,  and  adipose  tissue 
rather  abundantly  developed.  Complexion  fair,  but  is  much 
reddened  by  the  least  excitement. 
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Pulse  full  and  stroD^,  of  medium  ttmsion,  68  per  minute. 
The  volume  of  the  left  ventricle  does  not  appear  to  be  altered. 
Apex-beat  in  fifth  intercostal  space,  scarcely  extend rnjs:  be- 
5^oml  the  mauilllury  line ;  nevertheless  the  elevation  appears 
to  be  unduly  strong  to  the  hand.  The  dullness  is  nut  increased; 
the  sounds  are  pure  and  loud.     Liver,  spleen,  and  lun^'*s  nornuiL 

August  2d,— Quantity  of  urine,  U7  ounces;  spec,  ^•'rav,,  l,o:?0; 
2.9  per  cent,  of  su£rar  =  l)30  ^raiTis.     No  albumin,  no  acetone. 

August  5th* — After  three  days*  animal  diet  the  tpiantity 
hiis  ^one  down  to  58  ounces;  spec.  grav.  to  1,029;  0.3  per  cenL 
of  sugar=84  jLfniins. 

In  the  further  course  of  the  tn*atment,  wliith  was  carried 
out  for  five  weeks,  the  sugar  soon  disappeared  from  the  urine. 
The  first  stage  of  the  disease  was  evidently  not  far  advanced. 
The  concomitant  symptoms,  more  especially  tlie  muscular 
pains»  and  sleep,  were  better. 

Three  yeai-s  afterwards  I  saw^  the  patient  again  at  Carls- 
bad, on  August  3d,  1887.  She  had  changed  very  little  in  her 
appearance.  Her  general  health  had  been  good,  with  the  ex- 
ception  of  tendency  to  congestion  of  the  Iread.  She  has  more 
mental  force,  hut  some  subjective  symptoms  have  super\'ened 
which  are  referable  to  the  heart. 

After  mental  emotions  and  the  use  of  alcoholic  stimulants 
she  complains  of  severe  throbbing  in  the  region  of  thi'  heart 
and  in  the  neck.  She  is  uuabli*  to  take  as  good  a  late  dinner 
as  fonnerly,  for  if  she  dof*s  so.  pain  in  the  stonuich  and  short- 
ness of  breath  come  on,  and  she  has  a  bad  night. 

The  muscles  are  well  nourished.  Pulse  strong,  full,  of 
somewhat  increased  tension  and  normal  rhythm,  TO  per  mimite. 

ApejC'bcat  and  impulse  much  increased.  Tlie  former  is 
about  0.39  of  an  inch  outside  of  the  li*ft  mamillary  hne,  in  the 
sixth  intercostal  space;  it  is  broad.  Dullness  at  k^ft  side  trans- 
versely as  well  as  longitudinally  increased,  didlness  on  right 
side  normal,  heart's  sounds  loud  and  |)ure. 

The  liver  pr'ojects  about  0.7  of  an  inch  below  the  right 
hypochondrium,  its  consistence*  is  normal.     Lungs  h(*althy, 

August  *>th,  1887. — Quantity  of  ui'ine,  r»7  ounces;  spec,  grav., 
1^03C;  3.5  per  cent,  of  sugar.  No  albumin. 

The  sugar  disappears  after  five  days' anti-diabetic  regunen. 
The  first  stage  of  the  disease  six^nis  therefore  rather  further 
advanced  than  before. 

Case  VIL^ — A*  F.,  aged  forty-two,  country  gentleman,  from 
Poraerania*  During  the  last  twelve  months  marked  polydipsia. 
and  polyuria;  sleep  broken,  liiabetes  was  diagnosed  eight 
months  ago.  Father  died  of  pleurisy,  mother  still  alive  at 
sixty-five.  Brother's  and  sisters  are  healtliy.  In  June,  1878, 
had  a  fall  from  a  horse,  and  had  to  retjiaiii  in  bed  for  some 
days  afterwards.  Has  committed  no  excesses,  and  not  suf- 
fered from  w^ori-y  or  excitement.  Has  lost  2|  pouiuls  of  his 
body- weight  of  lOl  pounds  during  the  last  two  months. 
% 
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May  27th,  1886. — Complains  of  dryness  in  mouth  and  in- 
creased thirst,  undue  excitability,  and  painful  dragging  in  the 
legs.  Sometimes  headache  and  anxious  feelings.  Virile  power 
normal,  digestion  good,  vision  impaired,  teeth  decayed,  breath 
smells  of  acetone. 

Pulse  65,  full,  strong,  regular,  of  normal  tension.  Dullness 
on  left  side  increased,  extending  from  third  to  sixth  rib,  and 
going  beyond  the  mamillary  line.  Apex -beat  in  sixth  inter- 
costal space,  about  0.7  of  an  inch  outside  of  the  mamillary 
line;  intense  and  broad.  Impulse  vigorous,  sounds  pure,  lungs 
normaL    Liver  and  spleen  healthy. 

May  30th. — Quantity  of  urine,  71  ounces;  spec,  grav.,  1,039; 
4.8  per  cent,  of  sugar =1635  grains.    No  albumin. 

June  2d. — After  three  days'  rigid  diet,  quantity  reduced  to 
64  ounces;  spec,  grav.,  1,037;  3.5  per  cent,  of  sugar =1000 
grains.    No  albumin. 

Further  observation  showed  that  the  elimination  of  sugar 
could  be  reduced  with  nitrogenous  diet,  but  much  more  slowly 
than  is  generally  the  case  in  the  first  stage.  In  many  cases  it 
does  not  seem  expedient  to  insist  on  a  long  continuance  of 
strictly  nitrogenous  diet,  and  I  did  not  recommend  it  in  this 
instance.  I  could  therefore  not  ascertain  whether  the  sugar 
might  have  been  made  to  eventually  disappear  altogether  with 
such  a  regimen.  The  patient  was  allowed  to  take  1500  grains 
of  bread  and  a  pint  of  milk  per  diem,  with  sufficient  meat  and 
fat;  very  little  alcohol.  The  mineral  water  was  drunk  at  a 
temperature  of  71°  F. 

Towards  the  end  of  the  treatment  the  daily  quantity  of 
urine  varied  from  56  to  62  ounces,  and  that  of  sugar  from  2 
to  2.8  per  cent. 

Case  VIII. — Mrs.  K.,  aged  forty-four,  from  St.  Petersburg. 
Has  had  four  confinements;  one  child  died  when  quite  young, 
of  cholera,  three  others  are  healthy.  Has  always  had  much 
mental  work  to  do,  with  sedentary  habits.  Both  parents  alive, 
father  seventy -three,  mother  sixty-six.  Has  never  been  seri- 
ously ill.  Two  years  ago  increased  thirst  and  frequent  calls 
to  pass  water;  emaciation  during  the  last  twelve  months. 
Loss  in  ten  months,  11  pounds  of  a  body-weight  of  128.  Dia- 
betes was  diagnosed  in  September,  1885. 

June  7th,  1886. — She  complains  of  occasional  faint  feelings, 
tinnitus  aurium,  strong  throbbing  of  the  carotids,  and  con- 
gestion about  heart  when  excited.  Short  stature,  muscles 
feeble.  Adipose  tissue  slight.  Complexion  very  red,  in  strong 
contrast  to  generally  feeble  appearance.  Eyes  leather  star- 
ing, smell  of  acetone  in  breath. 

Pulse  64,  full,  strong,  of  regular  rhythm.  Tension  some- 
what increased. 

The  physical  examination  of  the  heart  shows  a  powerful 
heaving  unpulse,  extending  over  several  intercostal  spaces. 
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The  apex-beat,  which  is  intense,  is  in  the  sixth  intercostal 
space,  and  extends  beyond  the  mamillary  line  to  the  left,  by 
about  0.39  of  an  inch.  The  left  dullness  is  enlarged  in  all 
directions;  to  the  ri^ht,  dullness  not  increased*  Sounds  loud, 
the  first  lon^  and  nuittied* 

Urine  during  ni;?ht  from  June  7th  to  8th,  28  ounces;  spec, 
grav.,  1,035;  1**5  per  cent,  of  su;^ar=337  grains. 

June  15th. — Quantity  for  twenty-four  lioui-s  54  ounces;  spec. 
grav,,  1,030;  1.75  per  cent,  of  su;j^ar  =  4fJ5  ^niins. 

June  COth.^Quantit}'  for  twenty-four  liours,  58  ounces; 
spec,  grav.,  1,0*^*5;  0.3  per  cent,  of  sugur=84  grains.  No 
albumin. 

Further  observation  showed  tliat  patient  was  in  an  ad- 
TanC4*d  period  of  the  lli'st  stiige  of  diabetes* 

Case  IX. — 8.  N.,  a^sred  forty -ei^ht,  a  merchant,  from  Han 
over;  diabetes  diagrnosed  three  years  a^^o.  It  appears  tliat 
tbe  disease  has  become  verv'  gradually  developed;  and  as  the 
patient  has  lived  carefully,  it  has  retained  the  same  siiglit  d<> 
^ee  of  intensity  until  now.  No  cause  to  be  ascertained.  He 
complains  of  nothing  btit  shortness  of  breath  and  slight  pal- 
pitations after  fatiguing  exercise, 

June  1st,  1887. — A  tall,  vigorous  man,  muscles  and  adipose 
tb£»ue  well  developed.  Florid  complexion;  teeth  good.  No 
smell  of  acetone  in  breath. 

Pulse  66,  full,  strt>ng,  regular,  tension  normaL  Ap<*x-beat 
heaving,  most  intense  in  fifth  intercostal  space,  still  plainly 
perceptible  in  the  sixth,  exteruis  beyond  1  lie  nuuniUary  line  to 
the  U»ft  by  0,6  of  an  inch.  Left  dulincss  markrtl,  and  enlargi'd 
upwaixls  and  downwards.  Right  dullness  d(K>s  not  go  be\'ond 
the  right  parasternal  Hne.  Liver  and  spleen  tuoderately  en- 
largi*d;  the  latter  has  a  tough  feeL 

June  3d. — Quantity  of  mine  in  twenty -four  houi^,  52  ounces 
spec,  grav.,  l,tr^8;  1.7  per  cent,  of  sugar =4'^0  grains.  No 
albujuin. 

June  5th. — After  two  days'  rigid  diet,  53  ounces;  spec,  grav., 
1,0*23.     No  sugar  or  albumin. 

A  case  of  slowly  progi*essing  diabetes  of  the  fin^t  degree. 

Case  X. — V.  W.,  aged  forty;  landed  proprietor,  from  St. 
Petersburg.  Has  come  to  Carlsbad  on  account  of  liver  and 
stomach  trouble.  Diabetes  has  not  been  diagnosed,  although 
he  statues  that  he  has  for  a  long  time  past  drunk  a  good  deal 
of  fluid  during  the  night. 

August  19th,  lS8f5.— Quantity  of  urine  in  twenty-four  hours, 
65  ounces;  spec,  grav,,  1,o:M);  3.5  per  cent,  of  sugar.  No  alhu- 
mm  or  acetone. 

Patient  has  been  a  free  liver,  smokes  excessively,  and  has 
a  very  exciting  and  fatiguing  occupation.  An  elder  brother 
suiters  from  diabetes,  wluch  has  also  occurred  in  other  nu^ni- 
bers  of  his  family.     His  father  may  possibly  have  died  of  it. 


ri 


20        On  Diabetes  and  its  Connection  with  Heart  Disease. 

A  tall,  powerful  man,  muscles  good,  adipose  tissue  moder- 
ate, complexion  normal,  ruddy.  Expression  intellig-ent,  but 
anxious ;  conjunctivae  somewhat  congrested.  He  is  occasionally 
desponding:;  has  frequent  headache,  shortness  of  breath  after 
meals,  palpitations  on  going-  upstairs,  and  after  much  exercise 
on  level  ground.  No  marked  cases  of  cardiac  asthma  have 
occurred,  but  it  is  evident  that  there  is  sometimes  failure  of 
the  heart's  power.  He  is  then  suddenly  taken  with  dyspnoea, 
is  obliged  to  stand  still,  and  afterwards  has  to  go  on  at  a 
moderate  pace.    Periodically  a  dry  cough;  skin  vulnerable. 

Pulse  75;  radial  artery  somewhat  narrow,  low  tension; 
there  is  an  intermittence  after  every  eight  to  ten  beats. 

On  palpation  only  a  slight  vibration  is  perceived  in  the 
heart's  region.  Apex  beat  easily  compressible,  but  plainly 
perceptible;  is  in  fifth  intercostal  space,  0.39  of  an  inch  outside 
of  the  left  mamillary  line. 

Dullness  extends  on  the  left  margin  of  the  sternum  from 
third  to  sixth  rib,  and  is  of  medium  intensity.  Heart's  sounds 
plainly  perceptible,  although  somewhat  feeble,  and  not  quite 
regular. 

In  the  lungs  a  few  moist  sounds ;  liver  moderately  enlarged. 
Knee-jerk  sluggish ;  vision  impaired. 

August  22d. — After  three  days'  rigid  nitrogenous  diet,  the 
sugar  disappeared  from  the  urine,  but  returned  on  allowing 
him  1800  grains  of  hydrocarbons  per  diem  during  the  next 
five  days,  480  grains  being  the  average.  When  only  900 
grains  of  hydrocarbons  were  allowed,  there  was  more  tol- 
erance ;  for  at  the  end  of  four  weeks  the  percentage  of  sugar 
was  0.4,  and  the  quantity  120  grains  per  diem. 

On  summing  up  the  results  obtained,  it  is  seen  that  in  Case  I. 
hypertrophy  of  the  left  ventricle  became  developed  under  the 
influence  of  the  diabetic  metabolism,  that  compensation  had 
been  insufllcient,  and  dilatation  had  ensued.  In  Case  III.  it 
would  appear  that  either  previous  to  the  occurrence  of  the 
dilatation  there  had  been  hypertrophy  of  the  left  ventricle 
(and  this  is  rendered  probable  by  the  statements  of  the  patient), 
or,  that  it  has  been  produced  directly,  analogous  to  that  form 
of  dilatation  which  occurs  from  over-exertion  of  the  heart 
(Joh.  Seitz,  Le^'^den,  Da  Costa,  O.  Frantzel)  by  compensatory 
hyperactivity,  and  proportionately  insufllcient  nutrition. 

Case  X.  may  be  similarly  interpreted.  In  this  patient,  dia- 
betes had  unquestionably  existed  for  years  before  I  had  the 
opportunity  of  diagnosing  it.  This  is  rendered  evident  by  the 
symptoms  observed  by  the  patient  himself,  as  well  as  by  the 
hereditary  predisposition  which   exists,  and   the    numerous 
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unfav^omble  influences  which  have  poniianontly  acted  upon 
him. 

While  the  sig^ns  of  disturbed  compensation  are  in  him  most 
prominent^  their  presence  may  be  understootl  by  assuming: 
that  pi-ucedin^  sj^nptoms  of  cardiac  hypf^rtrophy  have  re- 
mained as  unnoticed  as  the  diabetes  itself.  Tliis  supposition 
is  all  the  moi^  probable  because  the  muscular  fibres  of  the 
heart  are  as  yet  in  a  comparatively  good  condition;  and  in 
consonance  with  this,  the  subjective  troubles  do  not  show  an 
advanced  degree  of  cardiac  insutllciency. 

In  the  other  seven  cases,  the  symptoons  are  so  clear  that  a 
further  argument  concerning  them  does  not  seem  to  uie  nrc- 
essar\'. 

From  the  preceding  remarks  it  appears  that  in  a  consider- 
able number  of  cases  of  diabetes,  hypertrophy  and  dilatation  of 
the  heaH  become  developed,  without  there  being  any  moi^lvid 
changes  in  other  organs,  such  as  the  kidneys,  arteries,  etc, 
which  so  frequentl^^  lead  to  these  affections.  If  we  now  come 
to  consider  to  which  noxious  influences  these  morbid  changes 
in  the  structure  of  the  heart  are  due,  it  seems  most  plausible 
to  assume  that  they  are  owing  to  chemical  irritation  of  the 
heart,  by  certain  matters  circulating  in  the  blood;  and  these 
matters  can  only  be  sugar  and  urea. 

With  regard  to  urea,  it  has  been  shown  by  the  experi- 
ments of  Haugliton,  Reich^  Rosenstein,  Huppert,  and  Gaetgens, 
tliat  diabetic  patients  eliminate  more  urea,  other  things  being 
equal,  than  health^'  persons.  Cases  are  on  record  where  from 
thi'ee  to  five  times  the  average  normal  quantity  of  urea  has 
"been  excreted.  Thus  Dickinson  found  it  in  one  case  to  amount 
to  2130  grains,  Leube  to  '^^50  grains,  Fiirbringer  to  2445  grains, 
and  Senator  to  1050  grains  in  a  child.  I  liave  not  unfre- 
quently  found  it  to  amount  to  from  750  to  1200  grains. 

It  is  well  known  that  the  quantity  of  sugar  contained  in 
the  blood  in  diabetes  far  exceeds  that  whicli  is  found  in  the 
normal  blood,  the  latter  varying  from  0»05  to  0.20  per  cent.; 
And  although  the  numbers  found  by  Hoppe-Seyler  *^  and  Can- 
tari**'  in  some  cases*  r/2,,0.9and  (*.8per  cent.,  cannot  be  looked 
upon  as  avei-ages;  yet  the  blood  of  the  diabetic  is  always  so 
overcharged  with  sugar  that  this  latter  may  act  as  an  irritant 
upon  the  hearts  substance. 

I  look  upon  the  anatomical  lesions  of  the  heart  in  diabetes, 
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which  I  have  described,  as  consequences  of  glycaemia  and  azot- 
aemia. 

Such  abnormal  states  of  the  blood  lead  to  polyuria,  gl3XO- 
suria,  and  azoturia,  which  are  known  to  have  a  prejudicial 
influence  upon  the  kidneys.  If  we  therefore  ascribe  the  hyper- 
trophy and  hyperplasia,  which  are  so  frequently  discovered  in 
the  kidneys  of  the  diabetic,  to  the  presence  of  the  anomalous 
secretions  just  alluded  to,  we  may  then  likewise  assume  that 
urea  and  sugar  have  the  same  noxious  effect  on  the  heart,  in 
producing  an  increase  of  volume  in  that  organ. 

In  connection  with  this  I  may  here  refer  to  the  experiments 
of  Grawitz  and  Israel,'^  who  produced  hypertrophy  of  the  heart 
in  rabbits,  first  by  causing  chronic  nephritis,  and  second  by 
removing  one  kidney.  These  observers  explain  the  increased 
cardiac  function  which  took  place  in  their  experiments,  by  the 
partial  loss  of  renal  function;  and  conclude  that  those  matters 
which  are  excreted  from  the  blood  by  the  kidneys  constitute 
an  irritant  for  the  heart,  leading  to  increased  function  and 
eventually  to  increased  volume. 

Riegel,^'  proceeding  more  from  a  purely  clinical  point  of 
view,  has  furnished  another  link  in  this  chain  of  reasoning  by 
showing  that  in  a  large  number  of  cases  of  scarlatinal  nephri- 
tis increased  tension  of  the  arterial  system  and  cardiac  hyper- 
trophy ensued,  and  he  has  referred  this  to  the  retention  of 
urea  and  other  matters  in  the  blood. 

I  therefore  consider  that  the  forms  of  heart  disease  which 
occur  in  diabetes  are  owing  to  the  circumstance  that  the  kid- 
neys are  unable,  after  a  time,  to  continue  the  excessive  efforts 
which  they  have  been  called  upon  to  make;  that  their  com- 
pensating functional  activity  gradually  decreases,  and  that 
this  leads  to  increased  cardiac  action,  hypertrophy  and  dila- 
tation. 

Israel  **  has  in  another  series  of  experiments  varied  the  con- 
ditions under  which  he  had  worked  with  Grawitz,  and  has  ar- 
rived at  results  which  afford  a  considerable  amount  of  support 
for  the  views  I  have  been  led  to  form  with  regard  to-  heart 
affections  being  the  sequelae  of  diabetes.  Israel's  experiments 
on  rabbits,  into  the  details  of  which  I  cannot  in  this  place  en- 
ter, tend  to  show  tliat  the  heart's  action  may  adapt  itself  from 
time  to  time  to  the  way  in  which  urinary  matters  are  formed 
in  the  system,  and  thus  conduce  to  their  elimination.    He  has. 
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indeed,  experimentally  proved  that  we  may  cause  h^^pertrophy 
of  the  heart  hi  animals  by  the  introduction  of  raattei's  which 
can  no  longer  he  utilized  for  metabolism,  and  wliieh  nmst 
thei-efore  be  eliminated. 

The  disturbance  caused  hy  increased  elimination  of  urea 
was  investig^ited  by  feeding  I'uhbits  with  larg^e  doses  of  that 
substance.  They  at  first  received  two  ^rarnnu^s  of  it  |jer  diem* 
and  the  dose  was  g^raduaily  increased  to  120  and  l:^i)  grains 
per  day,  without  caiisin^  any  serious  deviation  from  health  in 
the  animals.  In  all  the  rabbits  wiiieh  had  been  thus  treated 
there  ensued  hypertrophy  of  the  hi^art  withiti  a  few  weeks. 
Israrf  also  found  that  hypertrophy  of  the  kidney  prt^ciKled 
that  of  the  heart  in  all  cases,  being*  slight  in  old  animals,  and 
morefull^'  developed  in  the  youn^;  thus  showing  that  the  sys- 
tem g^radually  gets  accustomed  to  increased  claims  upon  the 
functional  activity  of  the  or^'-ans.  A  similar  result  occurred 
after  the  introduction  of  nitrate  of  sodium,  while  grrape  su^jrar 
did  not  appear  suitable  for  prolonged  administration.  When, 
however,  injections  of  a  concentrated  solution  of  one  or  tw^o 
grammes  of  this  substance  were  nuide,  either  into  the  veins  or 
the  peritoneum,  he  was  able  to  show  by  means  of  the  kymo- 
graphion  that  an  increase  m  the  pn^ssun*  of  blood  was  tlur 
result. 

From  these  ex  peril  nents  Isnit-l  has  dniwm  thi-  conclusion 
that  healthy  kidneys  will  to  a  very  ^-eat  exttuit  answer  tiie 
increased  calls  made  on  their  power,  but  that  in  extreme  cases, 
such  as  diabetes  and  feeding  witli  urea,  they  eventually  be- 
come insutHcient,  and  this  sooner  or  later  according  to  imlivi- 
d  ual  circumstances.  This  insulBciency  is  then  met  by  increased 
functional  activity  of  the  heart,  which,  if  persisting  for  a  suftt- 
cient  time,  leads  to  hypertrophy  of  that  organ. 

It  is  in  this  sense  that  I  wish  to  be  understood  to  account 
for  the  hy])ertrophy  and  dilatation  of  the  heail,  which  are  so 
fi'equently  found  in  diabetes. 

It  is  well  known  that  the  kidneys  are  often  found  after 
death  in  a  state  of  hypertrophy  and  liyperplasia  %  and  although 
the  results  of  autopsies  of  such  cases  iiitlierto  recorch^d  do  not 
fi€?em  to  conflrm  my  theory  that  the  hfart*s  volume  is  eventu- 
ally increased  under  these  circumstances^  I  would  point  to  the 
fact  that  these  post-mortem  examinations  have  been  made 
exclusively  on  hospital  patients,  wiio  are  generally  admitted 
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for  more  or  less  acute  diabe^ies,  where  rapid  wasting*  of  the 
substance  of  the  organs  is  so  apt  to  occur. 

The  cardiac  muscle  behaves  in  such  cases  mucji  the  same 
as  other  muscles,  which,  although  they  have  more  work  to  do, 
yet  do  not  become  hypertrophied  if  they  are  insufficiently 
nourished. 

A  very  telling  analogous  instance  is  furnished  by  perni- 
cious anaemia,  where  the  small  quantit}'^  of  oxidizable  constitu- 
ents of  the  blood,  and  the  necessity  of  supplying  the  system 
with  ox^^gen,  may  be  supposed  to  act  as  irritants  on  the  heart, 
and  would  lead  to  hypertrophy  provided  that  organ  were  well 
nourished;  but  as  such  is  not  the  case,  and  the  heart  is  yet 
called  upon  for  undue  efforts,  fatty  degeneration  will,  on  the 
contrar3%  be  the  result. 

We  may  take  it  for  granted  that  the  anatomical  lesions  to 
be  found  in  diabetic  patients  of  a  better  class  would  differ,  as 
far  as  the  heart  is  concerned,  from  those  to  be  met  with  in 
average  hospital  patients. 

While  regretting  the  facb  that  no  post-mortem  records  of 
the  better  class  of  diabetic  patients  are  as  yet  available,  I  con- 
sidered it  all  the  more  important  to  go  carefully  through  the 
records  of  the  Pathological  Institute  of  Berlin,  especially  as 
Israel  had  already  found  in  10  per  cent,  of  diabetic  cases  which 
had  proved  fatal  in  the  Charit6,  hypertrophy  of  the  heart 
without  valvular  disease,  and  without  affections  of  the  arteries 
and  kidneys. 

Professor  Virchow  was  kind  enough  to  allow  me  to  peruse 
these  records  from  1856  to  1887,  and  in  going  through  them  I 
gave  special  attention  to  the  facts  recorded  on  the  condition 
of  the  heart,  blood-vessels,  and  kidneys. 

There  were  altogether  69  cases  with  the  diagnosis  of  "  Dia- 
betes Mellitus."  Many  of  these  have  already  been  mentioned 
in  French's  book  on  Diabetes. 

In  nine  out  of  these  69  cases  the  heart  was  found  to  have 
been  hypertrophied.    The  records  are  as  follows: — 

Case  I. — Auguste  Mittelhaus,  aged  seventeen,  laboring 
woman,  died  of  diabetic  coma.  At  the  autopsy  the  following 
changes  were  found :  The  heart  was  above  the  average  size, 
its  cavities  were  enlarged,  the  endocardium  and  valves  being 
intact.  The  whole  organ  was  dilated.  The  aorta  was  of 
medium  width  (2.3  inches)  and  it  was  not  diseased.    The  spleen 
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-^as  flabby  and  anteniic,  \vei.irli|n^  15(H)  grains.  The  liver 
irei^hed  2  pounds,  1 1  ounces,  and  the  pancreas  750  grains.  The 
kidneys  were  hypertropbied,  the  rig-bt  especially;  the  cortical 
substance  was  everywhere  broad;  the  tracings  of  the  blood- 
vessels on  the  surface  showed  unusual  size  of  the  several  coiu- 
partments  of  the  cortex.  The  cortex  was  proportionately 
lar^e  to  the  medullary  cones.  The  ^lonu'ruliwere  prominent. 
The  brain  was  injected;  the  duni  intact;  the  convolutions  were 
ven-^  numerous;  the  pia  had  distended  veins  and  ^vas  every- 
where transparent;  the  ^ay  matter  throug^hout  was  every- 
where reddened;  the  cerebral  substance  was  moist  and  had  a 
pecuharly  sweet  odor.     Tliere  were  no  local  lesions. 

Case  IL — Henrietta  Werner,  a<red  flfty-tbree.  In  the  lun^s 
there  existed  ulcerous  cavities.  The  heai*t  was  sonu^what  di- 
lated; the  muscular  flln'es  were  brownish  and  rather  flaliby. 
In  the  stomach  there  were  evidences  of  catarrh.  The  spleen 
was  hyperplastic,  as  also  the  kidneys.  The  skull  pmsented 
evidences  of  general  hyperostosis.  In  the  brain  and  cord  there 
existed  nothing  abnormal. 

Case  III. — Johanna  Born,  a^ed  fifty -seven.  In  the  lung's 
there  existed  ulcerous  cheesy  phtliisis,  cheesy  bronchitis  and 
peri-bronchitis.  The  heart  was  hypertrophied ;  the  fiapillary 
muscle  was  thick;  the  ostium  of  the  aorta  was  wide  (2.8 
inches);  both  cavities  were  dilated.  The  weight  of  the  heart 
was  9  ounces,  145  ^rauis.  The  stomach  was  dilated  and  pre- 
sented evidence  of  catarrh.  The  liver  weij^.'-hed  4fJ  ounces,  90 
grains,  Tlie  centres  of  the  acini  were  hyperiemic.  The  pan- 
creas w^as  small  but  normal.  The  right  kidney  was  of  good 
consistency  and  weighed  '3370  grains,  the  left  weighed  2520 
gi"aius-    There  existed  a  fibroma  of  the  dura  mater. 

Case  IV, — ^U,»  aged  twenty-one,  female*  The  heart  was 
strongly  developed;  both  cavities  were  somewhat  dilattni. 
The  muscle  of  the  left  ventricle  was  light  l>rown,  otherwise 
intact.  The  liver  was  of  normal  size,  the  surface  siuimth. 
The  pai'enchyma  was  grayish  red  except  a  few  yellow^  spots. 
The  acini  were  ratlier  small  and  mdistinct.  The  pancreas 
was  very  small,  the  capsule  somewiiat  adherent  with  sur- 
roundiTigs.  Both  kidneys  were  enlarged,  the  cortex  very  broad, 
the  design  everywhere  distinct.  There  existed  hypera^mui  of 
the  brain. 

Case  V.— H,  Gaudy,  aged  thirty -nine.  In  tlie  thorax  thei^e 
existed:  pleurisy;  slight  l)roncho-pneuuKHiic  foci  in  left  lower 
border.  The  heart  was  large,  flabby,  with  abundant  deposit 
of  fat.  The  stomach  was  dilated.  Tlie  liver  was  small  and 
aniemic;  the  spleen  was  rather  enlarged.  The  pancreas  was 
hard  and  atrophied.  The  kidneys  whtl*  by i>er plastic,  Li  the 
brain  there  existed  chronic  tibi*ous  arachnitis,  cedema  of  the 
pla  mater,  hypera^mia  of  the  medullary  substance. 

Case  VI. — Ramfeld,  laborer,  aged  fort  v.     The  heart  %vas 
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large  and  flabby;  the  muscle  brownish;  the  valves  normal. 
The  liver  was  large,  dark  brownish-red,  tough;  the  acini  were 
indistinctly  defined ;  the  cells  were  turbid,  fatty  and  deprived 
of  pigment;  in  the  left  lobe  there  was  a  focus  of  pus  the  size 
of  a  cherry-stone ;  in  the  right  two  smaller  ones.  The  spleen 
was  large  and  soft.  The  pancreas  was  atrophied.  The  kid- 
neys were  moderately  enlarged;  the  left  4i,  2|,  1^  inches;  the 
surface  was  smooth,  the  capsule  was  easily  removable.  Both 
kidneys  contained  small  abscesses.  In  the  brain  there  ex- 
isted purulent  meningitis  at  the  base.  The  posterior  cornua 
of  the  lateral  ventricles,  as  well  as  the  fourth,  contained  a  tur- 
bid yellow  liquid.  The  ependyma  was  much  thickened.  The 
spinal  pia  mater  was  purulently  infiltrated  in  the  posterior 
and  inferior  parts. 

Cask  Vli. — Fromholtz,  aged  fifty.  The  lungs  were  some- 
what oedematous,  partially  adherent;  there  existed  cavernous 
caseous  pneumonia.  The  heart  was  somewhat  enlarged,  the 
ventricles  somewhat  dilated,  the  muscles  well  nourished.  The 
liver  was  large  and  heavy,  of  reddish-brown  color;  the  acini 
were  small.  The  spleen  was  somewhat  atrophied.  The  pan- 
creas was  atrophied.  The  kidneys  were  enlarged,  the  surface 
smooth,  the  glomeruli  strongly  filled.  The  dura  mater  was 
thick;  the  veins  greatly  distended;  the  sinuses  were  all  wide, 
filled  with  blood  and  tough  fibrinous  clots.  The  pia  at  the 
cortex  was  turbid,  and  oedematous.  The  posterior  comuae  were 
adherent.  The  white  matter  of  the  brain  was  moderately 
hyperaemic.  The  cortex  was  small  and  pale.  The  posterior 
choroidal  plexus  was  very  strongly  developed.  The  floor  of 
the  fourth  ventricle  was  very  tough  and  smooth.  The  striae 
acust.  on  right  side  were  powerfully,  on  the  left  side  hardly, 
developed. 

Case  VIII. — Carl  Schmidt,  aged  fifty-seven.  In  the  lungs 
there  was  ulcerous,  cavernous  phthisis.  The  heart  was  rather 
large,  the  muscles  pale  and  rather  tough.  The  mucous  mem- 
brane of  the  stomach  was  reddened  and  presented  evidence  of 
gastric  catarrh.  The  liver  was  large  (nutmeg);  it  weighed  48 
ounces,  89  grains.  The  spleen  was  enlarged,  weighing  13 
ounces  and  53  grains.  The  left  kidney  was  much  enlarged.  It 
weighed  about  7  ounces.  Its  dimensions  were  5,  2^,  If  inches. 
The  capsule  was  thin,  easily  removable,  the  surface  smooth,  the 
glomeruli  large.  The  dimensions  of  the  right  kidney  were  41, 
2i,  \\  inches.  The  splanchnic  nerves  on  both  sides  were  rather 
strongly  marked.  The  sympathetic  in  the  abdominal  cavitj*- 
on  both  sides  was  very  feeble.  The  skull  was  extremely  thick 
with  hardly  any  diploe.  The  dura  was  thick;  the  root  of  the 
pneumogastric  was  rather  small;  the  sinus  transversus  was 
wide.  The  brain  weighed  48  ounces,  19  grains.  The  gray  mat- 
ter was  rather  pale;  the  fourth  ventricle  rather  small;  the 
ependyma  in  its  lateral  parts  granular. 
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Case  IX. — Otto  Gaehno,  workman,  a^ed  twenty-six.  In 
the luiifTs  theiv existed  ulceioiis, ca vei-nous  phthisis,  priiicipally 
in  the  right;  einbohsm  and  Ihrouihosis  of  the  pulmonary  arter- 
ies; hemorrhagic  infarctus  of  the  inferior  lobes  of  both  lunj^rs; 
catarrhal  pneumonia  with  midtiph:  eheesy  foci;  cheesy  Vjron- 
chitis  and  peri-brcmchitis;  fibrinous  and  tubercular  pleurisy. 
The  left  ventricle  of  the  heart  was  dilated  and  partial lly  ilUed 
with  a  thrombus.  The  aorta  was  narrow.  The  heart  sliowed 
l^rlobular  roimding'  off  at  the  apex.  Tlie  substance  of  the  ventri- 
cles was  of  ^ood  consistence.  Tlie  valves  were  intact.  There 
were  present  in  the  di*restiveor;?ans  evidence  of  catarrhal  ^as- 
nteritis.  There  was  reil  atrophy  of  the  liver;  and  sclero- 
ic  hyperplasia  of  the  spleen*  The  dimensions  of  the  left  kid- 
ney were  4.8,  1/2,  B.6  inches;  it  was  normal;  the  right  kidney 
was  pretty  much  the  same. 

The  percentage  in  these  records  of  hypertrophy  or  dilatation 
of  the  heart  is  13.0,  while  in  the  cases  obsers^ed  by  myself  it 
amounted  to  2L6  {m  out  of  380). 

If  %ve  now  consider  that  most  of  the  post-mortem  records 
just  given  show  simultaneous  severe  affections  of  the  lung^, 
and  nearly  all  of  them  morbid  changes  in  the  brain,  while  in 
my  own  82  cases  no  orgaiuc  disease  could  be  discovered  either 
by  clinical  symptoms  or  pliysical  examination,  the  percentage 
of  13.0  must  be  looked  upon  as  considerable.  I  will  not  omit 
to  mention  that  in  a  number  of  the  otbiT  post-mortem  records 
hypertrophy  of  the  heart  with  clironic  endo-aortitis  as  well  as 
endo-arteritis  and  hypertrophy  were  the  primary  affections. 

While,  therefore,  heart  disease  in  diabetes  has  only  quite 
recently  been  mentioned  liy  a  very  few  authors,  the  occur- 
rence of  arteriO'Sclerosis  in  that  disease  has  been  much  moi^ 
fully  dwelt  upon,  more  especially  by  Freiichs.  Those  who 
leave  out  of  account  the  increased  functional  activity  of  the 
heart  have  to  look  to  the  chemical  alteration  of  the  blood  as 
the  cause  of  the  vascular  disease. 

We  have  seen  above  that  the  accumulation  of  sugar  and 
urea  in  the  blood  is  not  proportionate  to  the  quantity  of  these 
substances  which  is  eliminated,  hut  that,  on  the  contrary,  in 
consequence  of  increased  cardiac  activity,  a  compensatory 
elimination  takes  place  in  the  urine,  which  is  partly  owing  to 
enlarged  kidneys  and  partly  to  changes  in  the  heart's  struct- 
ure. The  dilatation  of  the  hlood-vessels,  which  occurs  subse- 
quently, is  simply  owing  to  the  increased  woi*k  of  the  heart, 
which  tlirows  more  blood  into  the  vascular  system  in  a  unit 
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of  time.  Vascular  disease  is  the  consequence  of  permanent 
mechanical  irritation. 

Sir  William  Gull's  and  Dr.  Sutton's  "Arterio-capillarj'^  fibro- 
sis/' as  occurring  in  nephritis,  and  Ewald's  "  Muscular  hyper- 
trophy of  the  arterioles,"  **  must  be  looked  upon  as  a  secondary 
consequence  of  the  cardiac  disease.  In  the  same  way  the  oc- 
currence of  arterio-sclerosis  in  diabetes  has  to  be  traced  to  the 
mechanical  influence  of  cardiac  changes. 

To  a  certain  extent,  Leyden  has  taken  the  same  view  of 
these  matters  in  his  paper  "  On  heart  disease  in  consequence 
of  over-work,"  p.  7,  where  he  says,  "Although  the  connection 
of  arterio-sclerosis  with  physical  efforts  cannot  be  made  out 
with  absolute  certainty,  yet  it  is  rendered  highly  probable  by 
the  fact  that  the  working  classes  suffer  from  it  more  fre- 
quently, and  at  an  earlier  age,  than  the  middle  and  upper 
classes;  and  males  more  frequently  than  females." 

I  hope  to  have  rendered  it  evident  that  the  cases  of  cardiac 
disease  which  I  have  observed  in  patients  suffering  from  dia- 
betes, have  to  be  traced  to  morbid  changes  of  metabolism. 
My  argument  is  moreover  well  supported  by  the  observations 
of  several  authors,  such  as  R.  Schmitz,  who  have  apparently 
found  fatty  degeneration  of  the  heart  in  a  large  percentage 
of  cases  of  diabetes. 

If  we  read  such  statements  by  the  side  of  the  anatomical 
records  which  I  have  given,  it  will  be  seen  that  they  will  have 
to.  be  taken  for  what  they  are  worth;  for  neither  fatty  meta- 
morphosis nor  infiltration  of  fat  have  been  at  all  commonly 
met  with  post-mortem.  On  the  other  hand,  such  observations 
have  a  clinical  value;  since,  as  far  as  symptoms  are  concerned, 
fatty  degeneration,  infiltration  of  fat,  brown  atrophy,  dilata- 
tion, and  other  anatomical  lesions  of  the  heart,  may  show  at 
times  the  same  clinical  aspect,  viz.,ot  cardiac  asthenia;  which 
latter  appears  to  me  due  to  the  claims  made  upon  the  heart 
by  the  diabetic  change  of  metabolism.  Compensation  under 
these  circumstances  must  always  be  temporary,  more  espe- 
cially where  the  nutrition  of  the  system  in  general  suffers  at 
an  early  period,  and  where  the  formation  of  urea  and  sugar 
exceeds  that  limit  within  which  well-nourished  kidneys  and  a 
well-nourished  heart  are  able  to  eliminate  these  substances. 

As  far  as  treatment  is  concerned,  it  appears  from  the  fore- 
going that  everything  should  be  avoided  which  may  impair 
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th*'  actiun  of  tlip  heart  and  kidneys;  for  we  know  that  orgrans 
which  are  in  a  state  of  hyper  activity  easily  become  diseased. 
1  may  hei^  refer  to  the  frequent  occurrence  of  valvular  dis- 
ease in  nephritis,  and  of  nephritis  i!i  diabetes.  The  latter  I 
have  found  recorded  in  :iO  out  of  6ii  cases  contained  in  the  re- 
coixis  of  the  Patholo^cal  Institute  of  Berlin.  Stok vis  **^  has  for- 
cibly drawn  attention  to  the  same  point  in  liis  aide  paper  on 
diabetes  read  before  the  late  Medical  Uon;,Tess  at  Wiesbaden; 
while  I  have  seen  nephritis  in  64  out  of  380  cases,  although  not 
frequently  in  the  form  of  contraotetl  ^jrranuhir  kidney. 

The  principle  of  sparing^  the  sull'erin^''  organs  as  much  as 
possible,  has,  in  my  opinion,  to  be  carried  out,  particularly  as 
rt*gards  diet.  In  many  cases  a  ri;^id  nitrogenous  diet  cannot 
be  enforced,  I  have  on  this  account,  during  the  last  few  years, 
frequently  added  milk  to  the  diabetic  diet;  and  am  able  fully 
to  corroborate  the  favorable  testimony  w iiich  HotTmann  has 
^ven  on  this  point,  before  the  late  Medical  Congress, 
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HISTORY. 

Although  the  views  concern in^  the  antiquity,  developniont 
and  origin  of  constitutional  syplnhs  are  vvvy  diver^jrent,  and 
the  docuuienls  and  data  wliich  testify  to  thi»  knowledffe  of 
this  plague  m  t\w  time  of  t  he  Jews,  Romans  and  Greeks  are 
so  scanty  and  obscure,  that  we  must  stron^'ly  doubt  whether 
this  mooted  question  will  ever  he  definitely  settk^d,  neverthe- 
Jess  we  may  maintain  with  pusitiveness  that  hk^norrhoie  dis- 
ease of  the  genitalia  are  as  old  as  the  human  raee.  At  all 
events  they  can  be  traced  back  histork'ally  almost  as  far  as 
the  hist^r>^  of  man,  and  appear  at  tlie  same  time  as  the  latter 
out  of  the  mythical  obscurity  of  lei^'ends  and  tradition.  We 
fiud  at  least,  amonp  the  cultivated  nations  of  antiquity  as  well 
as  of  the  Middle  A^'es,  in  part  appropriate  deseriptirms  of  ihr 
sjkTnptoms  of  blenorrha^ne  alTections,  in  part  unmistakeahle 
indications  that  tlie  etiolog;)%  tlie  conta^'ious  character  of  the 
flisease«had  not  escaped  observation.  This  oriji^riiial  clearness 
and  correct  knowledge  gtive  way  to  cnn fusion  when,  almost 
coincidently  wth  the  discovery  of  America »  syphilis  traversed 
Europe  as  a  pandemic, — ^whether  as  a  nmv  disease  uuiy  be 
doubted,  but  at  all  events  with  hitherto  yid<ntiwn  virulence. 
Hie  relatively  mild  and  harmless  symptoius  of  bh*norrhiea. 
were  of  no  im  porta  net*  compared  with  the  severe  manifesta- 
tions of  syphilis,  the  majority  of  which  also  started  from  tht* 
sexual  organs*  and  thus  hleoorrlnTni  sank  into  oblivion,  at  least 
among  medical  writers.  And  as  in  the  same  measiu'e  tliat 
the  violence  and  malignancy  of  syjihilis  graduallv  dimijiished, 
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blenorrhoea  again  became  the  subject  of  observation  and  study; 
the  knowledge  that  both  diseases  were  localized  generally  in 
the  genitalia,  often  occurred  together  and  were  both  conta- 
gious, led  to  their  being  grouped  together,  and  to  blenorrhoea 
being  regarded  as  a  symptom  of  syphilis.  Although  this  view 
did  not  remain  unopposed,  it  prevailed  for  a  long  time,  and 
not  until  the  middle  of  the  eighteenth  centurv^  did  the  number 
of  voices  which  advocated  the  separation  of  blenorrhoea  from 
syphilis  become  greater  and  their  importance  more  and  more 
considerable.  Finally,  the  separation  became  definitive  in  the 
thirties  of  the  present  century. 

Thus  we  can  distinguish  three  periods  in  the  interesting 
history  of  blenorrhoea,  the  first  period — until  the  occurrence  of 
syphilis — in  which  blenorrhoea  stood  alone;  the  second — until 
1830 — which  represents  the  period  of  confusion;  the  third 
jMiriod,  beginning  with  1830,  and  which  continues  to  the  present 
time. 

First  Period:  until  the  occurrence  of  Syphilis  as  a  Pan- 
demic, — Numerous  texts  prove  that  blenorrhoea  was  known 
to  the  civilized  nations  of  antiquity,  and  that  it  was  also  re- 
garded by  them  as  contagious. 

Thus  the  Jews  knew  blenorrhoea  very  accurately,  and  in 
Leviticus  iii.  15,  Moses  not  alone  gives  a  description,  but  also 
sanitary  and  police  regulations  which  testify  to  accurate 
knowledge  of  the  disease. 

Whether  the  words  used  concerning  David's  disease  in  Lev., 
Chap.  XV.,  refer  to  this  affection  must  remain  in  doubt. 

Maimonides  describes  blenorrhoea  clearly.  He  says:  the 
fluid  escapes  without  erection  and  without  a  feeling  of  pleasure; 
the  appearance  is  similar  to  that  of  barley  dough  in  water, 
which  is  dissolved,  or  coagulated  albumen,  and  is  the  result  of 
the  internal  disease;  it  is  also  essentially  different  from  the 
seminal  fluid  and  mucus,  the  latter  being  more  homogeneous. 
Maimonides  mentions  seven  causes  of  the  disease,  including 
amorousness  and  excesses. 

Blenorrhoea  was  also  well  known  to  the  Greeks  and  Romans. 
Thus,  Herodotus  relates  that  the  Scythians,  who  had  violated 
.the  shrine  of  Venus-Urania,  were  attacked  by  the  morbus 
femineus  of  the  von^roy'^TjXeta,  Hippocrates  speaks  of  the  sensa- 
tion of  burning  during  micturition  and  of  the  white  discharge 
of  women.    Celsus  mentions  ulcers  in  the  urethra  and  the  dis- 
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cliar^  of  bloody,  purulent  matter  ivmn  the  canal.  Corre- 
spondinjE^  texts  are  found  in  Jtivrnal,  Mai-tial,  Dioscorides, 
Scnbonius,  Larg-us,  Bextus  Placklus,  Pliny  and  Galen.  Galen, 
in  particular,  separates  satyriasis,  the  escape  of  semen  from 
the  erect  penis,  from  |^onorrha*a,  the  escape  of  seuii^a  without 
erection,  Areta^us  distinjL,nii8hes  vaginal  blenorrlui?a  from 
flnor,  and  Marcellus  Empyricus,  Physician  to  the  Emi>eror 
Theodosius,  mentions  remedies. 

The  statements  of  writers  of  the  Middle  Agres  concerning* 
lilenorrhcea  are  more  numerous  and  detailed,  above  all  those 
of  the  Arabists,  Thus,  we  read  in  Johannes  Mesne,  who  lived 
in  the  tenth  or  eleventh  century;  Si  rem  ///  via  et  dnrius 
prince  ulcera  sitnf^  cognoscnninr  ex  dohrre  nutfjis  in  urinre 
egre^sione  et  sanie  egrediente  ante  urinam,  Ulcera  rfrgm 
et  apostemafa  sunt  propartlitnal ui  iilceribus  et  apostemali' 
bus  teHtium,  Haly  Abbas  speaks  of  an  urethritis  wliieh  is  ac- 
companit^l  by  a  white  discharge  and  pain  in  urination.  Rha^es 
discusses  burning  during  micturition.  He  recomrneuds  bolus 
armena,  dragon  s  blood  and  injections  in  pnruh^nt  discharges 
from  the  urethm.  Serapion  also  discusses  blenorrha'a,  ulcers 
in  the  urethra,  which  provoke  pain  and  purulent  discharge.  He 
defines  gonorrhoea  as  iocreased  involuntary  discharge  of  semen 
and  recommends  hemp  see<ls  against  it.  He  also  gives  a  good 
description  of  the  suppurations  of  the  female  genitalia,  which 
result  from  excessive  coitus.  Ebu  Sina  desciihes  clap  as  fol- 
lows: Sentitur  acnitus  et  mordicatio  in  eyre.s.sione  et  quan- 
daqtie  est  cum  eo  ardor  urince,  et  est  color  ejus  ad  citriu' 
itatem  declirus.  In  the  eleventh  century  Abulcasem  used 
injections  of  a  mixture  of  vinegar  and  water  in  gonorrhcea. 

In  the  other  writers  of  the  Middh^  Ages  we  also  find  de- 
scriptions of  blenorrhtBa*  as  well  as  some  police  ordinances  for 
the  prevention  of  its  spread  by  prostitutes.  Gariopontus 
discfissej^  gonorrha^'a,  and  Michael  Scotus,  physician  to  the 
Emperor  Frederick  L,  recognises  its  infectious  nature.  Ro* 
genus,  a  physician  of  the  twelfth  century,  treats  of  reu- 
mutt  sat  io  virgre:  Qnandn  renmatisant  htnttores  ad  canaJes 
virgfj*,  et  faciunt  ibi  pustulas  et  apostemafa ^  si  Jiat  de 
calida  causa^  cogno&cUur  per  calorem,  per  ftmctionem  et 
arsenas  per  ruborem  et  in/fa mmat/itn em  membri,  si  fiat 
de  causa  frig ida,  cognoscitur  per  vemationem  pnnvtionHmj 
et  fnordicatiofiem  et  per  exclusiouem  ruboris;  in  ntraque 
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causa  difficultas  mingendi,  Lanfrancus,  a  pupil  of  Wil- 
liam de  Saliceto  and  a  distingxiished  physician  of  the  13th 
century,  speaks  de  aposteinatibus  virgce  in  the  following 
terms:  Aliquando  repletur  virga  ventositate  grossa,  ipsam 
cum  dolore  minis  extendente,  cum  autem  cessat  muterice 
cursus,  si  vero  apostema  testiculi  induretur.  Constantinus 
Africanus  recommends  remedies  against  strangury.  Joannes 
Ardem,  a  physician  of  the  14th  century,  recommends  sedative 
injections  against  blenorrhoea.  Guido  de  CauUaco  speaks,  in 
his  Surgery  of  burning  and  disease  of  the  penis  from  intercourse 
with  a  diseased  woman.  Joannes  de  Gaddesden  recognized  ure- 
thritis and  epididymitis,  he  was  also  acquainted  with  vaginitis. 
Similar  statements  are  found  in  Valescus  de  Taranta,  Guliel- 
mus  Var^guana, -Magninus,  Joannes  Arculanus,  Joannes  de 
Tomamira,  Antonio  Cermisone  and  many  others,  which  leave 
no  doubt  that  blenorrhoea  was  very  well  known,  was  regarded 
as  contagious,  and  treated  with  local  remedies.  That  the  con- 
tagious character  of  blenorrhoea  was  generally  recognized  is 
shown  above  all  by  some  police  ordinances  which  have  come 
down  to  us.  Thus,  Beckett  reports  .an  ordinance  of  the  Bishop 
of  Winchester  for  the  houses  of  prostitution  of  South wark,  a 
suburb  of  London,  which,  eighteen  in  number,  are  said  to  have 
been  under  the  supervision  of  this  Bishop.  This  ordinance 
dates  back  to  the  year  1162.  One  of  its  articles  reads  as  fol- 
lows: De  his  qui  custodiant  mulieres  habentes  nefandam 
infirmatatem,  and  begins  thus:  "That  no  Stewholder  keep 
noo  woman  wythin  his  hous,  that  hath  any  sycknesse  of  Bren- 
ning,"  or,  as  is  said  in  a  similar  ordinance  of  this  Bishop,  '*  the 
perilous  infirmity  of  burning." 

An  ordinance  concerning  the  establishment  of  a  house  of 
prostitution  in  Avignon,  which  is  attributed  to  Johanna  I., 
Queen  of  both  Sicilies,  is  dated  August  8th,  1347.  The  fourth 
article  of  this  ordinance  reads:  "The  Queen  commands  that 
the  superintendent  and  a  surgeon  appointed  by  the  authorities 
examine,  every  Saturday,  all  the  whores  in  the  house  of  pros- 
titution. And  if  one  is  found,  who  has  contracted  a  disease 
from  coitus,  she  shall  be  separated  from  the  rest  and  live 
apart,  in  order  that  she  may  not  distribute  her  favors,  and 
may  thus  be  prevented  from  conveying  disease  to  the  youth." 

All  these  quotations  show"  sufficiently  that  blenorrhoea 
existed  in  antiquity  and  the  Middle  Ages,  that  its  nature  and 


Slcnarrhasa  of  the  Sexual  Organs, 


if 


contagious  character  were  reco^ized,  and  that  prophylactic 

and  therapeutic  measures  against  it  were  aclopted.  Then 
towards  the  end  of  the  lOth  century  syphilis  appeareil  upon  the 
scene,  and  sproad  rapidly  with  hitherto  unobserved  intensity. 
What  wonder  that  the  attention  of  the  medical  public  was 
directed  exclusively  to  the  new  and  niali^trnant  disease,  that 
blenorrhoeasank  into  comparative  obHvion  and  that  thus  befrins 

The  Second  Period^  that  of  Conjtision. — It  would  beg-oin^ 
too  far  to  assume  that  the  newly  developed  syphilis  had  cast 
gronon'hci'a  into  complete  olilivion.  This  is  not  true.  It  was 
merely  that  the  new  and  interesting"  disease  divex^ted  attention 
and  study  from  the  old  and  known,  but  without  causing  it  to  be 
-forgotten.  Thus,  the  contem]>orarit's  of  tlie  first  ;jrreat  epide- 
mic of  syphilis  sjjeak  incidentally  of  bieuunlicea  as  a  disease 
long- known,  or  they  do  not  mention  it  at  all  in  the  treatises 
^devoted  to  the  new  affection.  Thus,  Grunpeck  (1490),  Fra- 
■icastor  (1530),  Mattheoli  (ir>:i<J),  Massa  (ir)3(i),do  not  mention 
gronorrhoea;  Johannes  de  Vigo  (1513)  in  his  Surgery,  in  the  cha|>- 
ter  de  auxilits  CBgritudifium  virgm — speaks  in  detail  of  blenor- 
rhoea  anil  its  treatment.  Alexander  Benetiietus  (1510)  discus- 
ses s^^hilis  and  clap  separately,  as  does  Marcellus  Cumanus, 
a  militarj'  surgeon  of  the  Venetian  Army  during  the  period  of 
the  first  epidemic  (1495).  Jacpies  de  Bethencourt  (1527)  relates 
the  history  of  a  chronic  blenorrhtea.  Paracelsus  (15:iO)  also 
n^cogTiized  blenorrhoLva,  and  mentions  it  as  a  possible  com- 
plication of  syphilis,  lik«*  dropsy,  pL»dagra,  paralysis,  icterus 
and  catarrh.  In  England  Simon  Fish  (1530),  Andrew  Boord 
(154G),  Michael  Wood  and  William  Bulleyn  (15110)  describe 
blenorrhopa,  particularly  in  women,  as  a  distinct  disease,  sepa- 
rate from  syphilis*  It  seems  to  have  been  veiy  widespread 
among  prostitutes. 

In  opposition  to  these  views  Musa  Brassavolus  (1553)  ap- 
^  pears  to  have  been  tin*  fli'st  to  regard  hlenoriiicea  as  a  symp- 
tom of  syphilis,  and,  like  the  latter,  as  a  new  disease,  whose 
origin  dat-es  to  the  year  153L  Nevertheless  "Brassavolus  did 
not  believe  that  symptoms  of  syphilis  could  develop  from 
IConorrheea.  Gabriel  Fallopius,  the  pupil  of  Brassavolus.  co- 
incides in  this  opinion  of  the  syphilitic  character  of  gonorrhoea. 
In  a  treatise  published  in  1563  we  read:  *Hhe  final  sjmip- 
tora  18  Gallic  gonori'ha*a.  Thirty  years  may  elapse  before 
this  discharge  begins."   Tomitanusalso  accedes  to  the  opinion 
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that  blenorrhcea  is  a  symptom  of  syphilis,  and  this  belief  pre- 
vailed for  nearly  two  centuries.  The  results  of  this  view  were 
serious.  Every  clap  was  regarded  as  of  equal  importance  to 
syphilis,  and  subjected  to  the  most  vigorous  treatment  with 
mercury,  guaiac  and  sarsparilla.  A  few  warning  voices  were 
raised,  for  example  P.  Haschard  (1554). 

It  was  not  until  the  beginning  of  the  18th  century  that  the 
opposition  began,  at  first  timidly ,then  more  boldly,  and  thus  the 
third  period  in  the  history  of  blenorrhcea  was  inaugurated. 
Cockbum's  (1715)  statement  that  blenorrhcea  was  not  usually 
followed  by  symptoms  of  syphilis,  remained  unnoticed.  This  is 
also  true  of  Boerhaave's  (1753)  admission:  Balfour  (1767)  asks 
very  timidly :  Nonniepotius  suspicandum  est,  longe  diver sam 
esse  materiam,  quam  luem  paruit,  ab  ea,  ex  qua  gonorrhoea 
efficitur.  Hales  (1770)  was  the  first  to  advocate  the  com- 
plete separation  of  the  gonorrhcea  and  chancre  virus,  and 
Ellis  (1771)  made  a  large  step  in  advance  by  making  experi- 
ments subservient  to  his  views.  He  also  distinguishes  the 
virus  of  syphilis  from  that  of  blenorrhcea.  He  says:  "It 
seems  most  probable  that  there  is  something  in  the  venereal 
particles  of  matter,  in  a  gonorrhcea,  which  is  very  different 
in  its  nature  and  figure  from  that  of  the  pox.  *  *  *  * 
The  virus  of  the  gonorrhcea,  if  exposed  to  any  part  denudated 
of  its  skin,  will  not  form  a  chancre,  but  will  heal  with  a  little 
styptic  wash,  and  any  soft  dressing,  as  I  have  observed  in 
several  cases."  Bayford  (1773)  opposes  Ellis'  views-  because 
he  never  succeeded,  with  the  aid  of  the  microscope,  in  detect- 
ing any  difl'erence  between  the  pus  of  clap  and  chancre.  Tode 
(1774)  combatted  the  identity  of  the  virus  of  clap  and  syphilis, 
and  likewise  Duncan  (1777),  who  adduces  as  an  argument  the 
fact  that  the  inhabitants  of  Otahiti  were  acquainted  with 
syphilis  long  before  clap  was  imported  among  them.  Harrison 
(1781)  and  Swediaur  (1784),  also  employed  the  experimental 
method,  but  were  led  by  their  investigations  to  support  the 
.  unitists  of  both  viruses.  And  thus  the  syphilidologists  at  the 
end  of  the  18th  century  were  divided  into  two  camps — the 
identists  who  believed  in  the  identity  of  the  virus  of  clap  and 
syphilis,  and  their  opponents,  the  dualists.  Once  again  the 
scale  turned  in  favor  of  the  identists.  John  Hunter  entered 
the  arena.  There  are  few  names  so  popular  in  our  specialty, 
and  when  Ricord  and  Sigmund  are  mentioned  to-day.  Hunter 
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isuMlly  added  as  t\w  third.  Unfortiniately  with  but  sli^Lrht 
justiiU^atioTL  Not  tliat  we  deny  to  Hunter  ardent,  even  pas- 
sionate devotion  to  his  profession,  great  gifts  and  scientific 
earnestness,  but  it  is  rare  tliat  sneh  qualities  have  prod  need 
pooi-er  fruits*  and  have  done  l«^ss  to  fonvard  a  science  than 
in  the  case  of  Hunter,  very  mucli  to  the  disadvanta^^e  of  the 
beginning'  freer  development  of  our  sp*^cia!ty.  With  the  obji^ct 
of  chtH^kin^  the  battle  between  the  identists  and  non-identists, 
iind  of  getting  at  the  truth  of  the  matter,  Hunter  iierformed 
(May,  17GT)  upon  himsi*lf»  it  is  said,  the  following^  inoculation 
ejciieriment.  which  proved  so  momentous  to  our  science.  One 
Fi'iday.  as  he  reUites,  he  inoculated  the  g-onorrhteal  pus  into 
the  ^lans  and  prepuce  by  means  of  two  incisions  witli  a  lancet. 
Both  incisions  were  converted — that  on  the  prepuce  more 
.rapidly,  that  on  the  grlans  more  slowly — into  pustules  and 
ffiuperficial  ulcerations,  which  were  accompanied  by  intiamma' 
tory  symptoms.  Both  spots  were  ttien  cauterized  repeatedly 
and  slowly  healed.  During  recovery  swelhn;^  of  the  ini^'uinal 
glands  occurred,  about  three  months  later  an  ulcer  appeared 
upon  the  tonsils,  and  three  months  later  a  copper-colored 
pustular  eruption,  i.e,^  symptoms  which  could  certahily  be 
attributed  to  syphilis.  Despite  all  pi'cvious  experience  this  ex- 
periment was  sufficient  for  the  investi|i'atoi%  who  was  ver;^' 
({Uick  in  arriving  at  conclusions,  to  draw  the  inference  that 
gx>norrhGeal  pus  uuiy  produce  chancre.  This  single  experiment 
involved  a  standstill — yes,  a  retro^ivssion  of  more  than 
sixty  yesirs — since  even  the  shallowest  follower  of  Hunter  felt 
himself  justified, relying"  upon  Hunters  authority',  his  inocula- 
tion experiment  and  **  pci^i^onal  exptuience/'  in  bT"eakin,i;:  a 
lance  for  the  unitist  theo^3^  It  is  true  that  Hunter  distin- 
guished a  venereal  from  a  simple  clap,  which  could  develop 
from  other  causes,  or  evcti  sponlaueously,  but  he  did  not 
clearly  describe  theii*  ddhn^^ntial  diagnostic  signs.  And  so 
begun  anew  the  struggle  between  the  unitists  and  dualists, 
the  former  maintaining,  through  Hunter,  the  uppei*  hand, 
Hogan's  (K8T)  opposition  to  Hunti^r's  doctrines  passed  un- 
noticed. If  the  dualists  claimed  that  constitutional  syph- 
ilis never  develops  after  clap  —  that  the  virus  of  clap  never 
produces  cliancre»  that  of  chancre  never  produces  clap — that 
mercury  cures  syphilis  but  not  clap — that  clap  and  syphilis 
developed   at  entirely  dilh»rent  periods — that  clap   generally 
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recovers  spontaneously,  syphilis  never  without  the  aid  of  art, 
— the  answer  given  by  the  unitists  was  always  the  same.  It 
is  true,  they  said,  that  syphilis  develops  after  a  neglected 
clap,  though  not  so  often  as  after  chancre — it  is  claimed  that 
chancre  virus  does  not  produce  clap  and  vick  versa,  but  ex- 
perience proves  the  contrary;  that  mercury  is  not  necessary' 
to  the  cure  of  gonorrhoea  is  owing  to  the  fact  that  the  clap 
virus  in  the  urethra  is  outside  of  the  circulation,  and  its  ab- 
sorption is  made  difficult  by  the  increased  secretion  of  mucus; 
however,  many  gleets  are  not  curable  without  mercury. 
Buboes,  like  clap,  also  existed  prior  to  syphilis,  and  are  never- 
theless undoubtedly  syphilitic  in  character. 

Benjamin  Bell  (1794)  was  the  first  who,  based  upon  a  series 
of  experiments,  secured  a  hearing  for  his  opposing  views. 
Starting  from  the  theory  of  the  unitists  that  the  same  virus 
produces  ulcers  upon  the  glans  penis  and  clap  upon  the  mucous 
membrane  of  the  urethra,  he  raises  the  following  objections: 
a.  Chancre  should  be  more  common  than  clap,  since  the  outer 
surface  of  the  glans  is  more  exposed  to  infection  than  the 
mucous  membrane  of  the  urethra,  b.  Chancre  should  always 
be  complicated  with  clap  and  vied  versa,  since  the  pus  from 
ulcers  of  the  glans  always  passes  into  the  urethra,  the  pus  of 
clap  always  reaches  the  glans.  c.  The  pus  from  the  urethra 
is  often  so  acid  that  it  excoriates  the  glans  and  prepuce  but 
does  not  cause  ulceration,  d.  Even  the  smallest  chancre 
produces  general  infection,  e.  Clap  and  the  erosions  of  the 
glans  produced  thereby  do  not  give  rise  to  syphilis.  /. 
Chancre  pus  placed  in  wounds  produces  the  venereal  disease, 
the  pus  of  clap  does  not,  as  the  inoculation  of  two  physicians 
with  gonorrhoea  1  pus  showed.  It  would  also  be  necessaiy  to 
assume  that  a  person  who  merely  had  a  chancre  conveys  clap 
to  another,  and  vied  versa.  Clap  is  a  discharge  of  pus-like 
material  from  the  urethra,  and  is  a  local  disease  in  ever^^ 
case;  clap  and  chancre  were  present  separately  in  different 
countries  at  different  times.  Mercury,  which  cures  syphilis,  is 
useless  in  clap. 

Clossius  (1T97)  coincided  with  Bell's  opinions,  Evans  and  Le 
Bon  (1789)  strengthened  them  by  experiments,  but  Hernandez 
(1811)  first  exercised  a  decisive  infiuence  and  became  a  fore- 
runner of  Ricord  on  account  of  the  large  number  of  his  experi- 
ments (he  inoculated  seventeen  convicts  with  gonorrhoeal  pus, 
always  unsuccessfully). 
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The  dispute  concern in.sr  the  ifientity  of  the  %irus  of  clap 
and  syphilis  led  to  the  adoption  of  two  extreme  views.  The 
investigations  and  experiments  of  Caron  (1811)  not  alone  in- 
duced him  to  deny  the  identity  of  the  two  poisons,  but  he 
denied  the  \nrulence  of  clap.  Thus,  Caron  and  his  adherents, 
Jourdan  (182G),  Richond  de  Brus  (1H2()),  Devergle  (1836), 
Desruelles  (18*36),  taught  that  clap  is  drvr»id  of  any  virtis.  that 
it  is  neither  a  virulent  nor  a  conta^noiis  dis<»ase,  Imt  a  simple 
^nuine  inflammation*  In  Germany,  on  the  other  hand,  the 
careful  study  and  observation  of  g'nnorrhoni  and  its  course  liad 
led  to  its  entire  separation  from  syphilis,  but  its  purely  local 
character  was  also  denied.  It  was  n^garded  as  a  greneral 
disease  and  spoken  of  as  a  "clap  diathesis/'  In  the  works  of 
the  adherents  of  tliis  vii*w— Autheuriei  (ISOU),  Ritter  (1819), 
Eisenmann  (1830) — we  read  not  alone  of  clap  but  also  of 
jvurious  sequelae  or  metastases,  such  as  lunj^  clap,  i:*ar  chip, 
[inorrhoeal  meningitis,  clap  ulcer,  clap  neuroses,  ^'onorrha-al 
amaurosis^  congenital  and  accpiircHl  clap  diathesis. 

Upon  this  confusion  entered  Ricord,  Supported  by  larg^e 
experience,  critical  and  brilliant  dialectic  powers,  but  unfortu- 
nately, at  the  same  time^deaf  to  all  justifiable  opposition  to 
views  which  he  had  once  regarded  as  correct.  Ricord  as  the 
result  of  OGT  inoculations,  established  tlie  tloetrine  (1831  to 
l!S)17)  of  the  non-identity  of  tlie  virus  of  clap  and  syphilis,  and 
advocated  it  so  clearly  and  pertinaciously  that  all  opposition 
soon  ceased  and  this  \iew  seems  settled  for  all  time. 

Although  this  question  was  settled,  tliere  develo]>ed  with 
and  on  account  of  Ricord  a  new  stru^'^g-le,  the  struf^gle  con- 
cerning^ the  etiology  of  clap,  and  this  we  will  consider  in  the 
following  sectioiL 

Etiology. 

Ricord's  numerous  inoculations  and  the  acute  reasoning 
which  accompanied  them  definitively  separated  gonorr'hoea 
from  syphilis,  and  although  an  identlst  voice  was  riccasiooally 
raised*  the  theorj^  of  the  identists  like  that  of  Caron  and  Eisen- 
mann .secured  no  adherents,  altlmu^^b  some  dislin*^'uished 
speciahsts,  like  Vidal  de  Cassis  and  Simon,  still  favored  it  and 
now  and  then  broke  a  lance  for  it.  For  the  givat  uuijority 
gonDrrhoea  remained  permanently  separate  fiom  sypliilli^. 
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But  now  arose  a  second  important  question :  If  clap  is  not 
produced  by  the  syphilitic  virus,  is  it  the  product  of  a  virus  at 
all,  or  is  it  a  simple,  non-virulent  inflammation  ?  In  addition 
to  syphilitic  clap — produced  by  the  syphilitic  virus,  and  which, 
in  consequence  of  its  development  from  the  syphilitic  virus 
was  followed  by  syphilitic  secondary  sjTnptoms  —  the  ad- 
herents of  the  unitist  theory,  Brassavolus,  Hunter  and 
many  others,  had  distin^ished  a  simple  genuine  clap,  which 
was  supposed  to  occur  as  a  simple  catarrhal  disease  from 
various  causes  or  even  spontaneously.  Now  that  the  syphilitic 
clap  disappeared,  it  was  natural  that  the  second  variety,  the 
simple  clap,  alone  should  be  supposed  to  exist. 

And  this,  in  fact,  was  taug^ht  by  Ricord.  He  denied  the 
virulence  of  clap,  and  regarded  it  as  a  simple  catarrh  which 
may  be  due  to  various  irritants.  Among  these  irritants  he 
attached  the  chief  importance  to  gonorrhoeal  pus,  which  repro- 
duced gonorrhoea  merely  by  irritation,  not  as  the  result  of  a 
virus  or  contagious  principle.  But  other  secretions,  menstrual, 
lochial  and  puerperal  discharges  and  leucorrhoea,  may  also 
act  as  irritants  and  produce  blenorrhoea.  The  same  effect  was 
said  to  result  from  acrid  injections,  introduction  of  instruments 
into  the  urethra,  mechanical  irritation,  the  ingestion  of  acrid 
food  and  drink.  Even  sexual  excesses  in  perfectly  healthy  in- 
dividuals, or  mere  long  protracted  sexual  excitement  and  pro- 
tracted erections  without  coitus  or  sexual  contact,  were  said  to 
produce  clap.  Ricord  based  these  views  in  part  upon  previous 
experience,  especially  Swediaur's  experiments,  in  part  upon 
confrontations.  He  laid  special  stress  on  the  fact  that  in  con- 
frontations in  cases  in  which  the  male  partner  had  acquired 
clap,  the  female  was  often  found  entirely  healthy  or  often  suf- 
ered  merely  from  leucorrhoea,  menstruation,  etc.,  and  the  devel- 
opment of  the  clap  must  be  attributed  to  one  of  the  above- 
mentioned  causes.  Finally,  he  called  attention  to  acclimatisa- 
tion, which  renders  one  accustomed  to  it  insensible  to  such 
irritation,  but  affects  the  new-comer  with  blenorrhoea.  From 
all  these  experiences  Ricord  concluded  that  blenorrhoea  is  not 
a  \irulent  disease,  that  it  may  develop  without  inoculation, 
that  it  may  be  acquired  from  the  most  innocent  girl,  the  most 
virtuous  wife.  In  his  easy  manner  of  presenting  his  views  he 
even  went  so  far  as  to  devise  a  prescription  for  the  means  to 
be  employed  for  surel}"  acquiring  blennorrhoea.    I  reproduce 
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It,  since  it  not  alone  contains  the  quintessence  of  his  \'iews  on 
this  subject,  but  also  furnishes  an  admirxible  characteristic  of 
Rieord  hiinse*lf:  "Do  you  wish  to  contract  clap?  This  is  the 
way.  Take  a  pale,  lymphatic  woman,  blond  rather  than  bru- 
nett-e,  and  as  leucorrha'ic  as  possible.  Dine  witli  ber;  be^in 
with  oysters  and  continue  with  asparagus,  d link  a  g-ood  many 
drj-  white  wines  and  champa^e^  coIT^h^,  liqueur.  All  this  is 
well.  Dance  after  your  dinner  and  make  your  partner  dance. 
Warm  yourself  up,  and  drink  a  good  deal  of  beer  during  the 
evening.  When  night  comes,  conduct  yoni^elf  bravely;  two 
or  thj'ee  acts  of  inU^rcoui'Sii  are  not  too  much,  more  are  still 
bett^^r.  On  waking  do  not  fail  to  take  a  long  warm  bath  and 
to  make  an  injection.  If  this  programme  is  carried  out  and 
you  do  not  get  the  clap,  it  is  because  God  protects  you." 

Tliese  statements  of  Ricoi'd  first  led  to  the  experimental 
production  of  blenorrhoea  by  the  introduction  of  genuine  pus. 
Thus,  in  two  individuals,  Voilleniier  introduced  into  tlie  urethra 
bougies  which  had  been  smeared  with  pus  from  an  abscess  of 
^the  ihigh  and  neck.  The  bougies  remained  in  the  urethra  an 
jiour  without  producing  clap.  Other  similar  experiments 
proved  negative,  but  the  production  of  clap  was  always  suc- 
cessful'when  the  pus  was  taken  from  another  clap  or  from 
conjunctival  blenorrhoea  (which  was  soon  recognized  as  identi- 
cal), as  shown  by  the  experiments  of  Pauli,  Guyonuir  and 
Thiry,  Not  alone  was  tlie  dilFerence  between  blenorrhagic 
and  genuine  pus  determined  in  this  way,  but  the  advocates  of 
the  virulent  nature  of  clap,  the  virulists,  raised  other"  objec* 
tions  based  upon  observation.  Thus,  it  was  emphasized  that 
in  properly  regulated  marital  life,  the  development  of  clap 
was  not  observed  despite  leucorrhcea,  menstruation,  or  even 
the  ichorous  discharge  of  a  uterine  cancer.  This  is  also  true 
of  locTilities  which  are  shut  off  from  communieation  with  the 
outside  world,  and  thus  prevent  little  opportunity  for  the  im- 
portation of  clap,  despite  vigorous  sexual  intercourse  or  even 
fxeesses  on  the  part  of  the  inhabitants*  Thus  Rosolimos  re- 
lates that  the  Greek  farmers,  who  are  very  continent  before 
marriage  and  are  ver^^  faithful  in  marriage  but  commit  the 
gn.*:i t-i^st  excesses  are  una ccpia  i nted  with  gonorrhcea.  M ich aelis 
reports  that  the  physicians  practising  in  Lippe  often  did  not 
ab8er\'e  a  case  of  clap  for  years.  Milton  states  that  for  several 
years  he  was  the  sole  practitioner  in  a  small  town,  and  during 
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this  time  treated  several  cases  of  clap,  all  of  which  proved  to 
be  imported,  while  he  did  not  observe  a  single  case  acquired 
in  the  town,  although  there  was  no  lack  of  opportunity  for 
such  acquisition.  Further  arguments  are  deduced  from  the 
course  of  blenorrhoea  and  comparisons  with  traumatic  and 
chemically-produced  urethral  catarrhs.  Thus,  traumatic  and 
chemical  catarrhs  develope  immediately  after  the  noxious 
action,  have  no  tendency  to  propagation,  but  rather  a  tendency 
to  spontaneous  rapid  recovery.  On  the  other  hand,  virulent 
blenorrhoea  has  a  period  of  incubation,  a  tendency  to  spread 
over  the  entire  mucous  membrane,  and  if  not  treated  it  does 
not  heal  spontaneously  but  passes  into  a  chronic  condition. 
The  anti-virulists,  who  attributed  the  development  of  clap 
directly  to  the  irritant  action  of  the  pus  corpuscles  and  re- 
garded the  intensity  of  the  action  as  proportionate  to  the 
number  of  pus  corpuscles  in  the  secretion,  were  told  that  a 
minimum  amount  of  mucous  secretion,  and  one  very  poor  in 
pus  corpuscles,  from  a  beginning  or  a  chronic  blenorrhoea, 
would  suffice  to  produce  a  violent  clap. 

In  this  way  the  struggle  lasted  for  more  than  forty  years, 
and  sides  were  taken  by  verj''  prominent  writers.  Among  the 
anti-virulists  were  Acton  Hacker,  M.  Robert,  Foumier,  Liangle- 
bert,  Qeigel,  Mueller,  Bumstead,  Tamowsky,  Jullien ;  among 
the  virulists  were  Baume,  Hoelder,  Reder,  Milton,  Belhomme, 
Martin,  Lebert,  Sigmund,  Zeissl,  Diday.  Finally,  the  latter 
began  to  gain  ground,  the  anti-virulistic  theory  lost  more  and 
more  supporters.  One  circumstance  contributed  materially 
to  this  change.  A  group  of  investigators  were  not  satisfied 
with  discussing  the  question  of  the  existence  of  a  virus  in  an 
academic  manner,  but  attempted  to  discover  the  nature  of  the 
virus  itself,  and  to  determine  its  action. 

The  theory  that  the  virus  of  syphilis  was  a  virus  animatum 
was  held  at  a  remarkably  early  period  of  our  specialty.  Thus, 
in  1710,  we  read  in  a,  it  is  true,  very  little  known  author, 
Deidier:  "I  believe  that  the  venereal  virus  consists  of  nothing 
else  but  living  maggots,  which  produce  ova  by  copulation  and 
which  readily  multiply  as  do  all  insects.  These  being  assumed 
venereal  diseases  are  explained  much  more  readily  than  by 
any  other  hypothesis.  .  .  .  These  maggots  hatch  and  pro- 
duce others  and  in  this  way  we  can  assume  the  propagation 
of  the  venereal  virus.    How  can  it  be  supposed,  as  is  done. 
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that  pox  coultl  be  carried  from  the  Orient  into  Europe,  and 
then  pass,  by  commerce  with  a  siing^le  prostitute,  into  the 
French  army  and  thus  to  France*  were  it  not  for  the  venereal 
maggots  which  furaish  a  prodig-ious  number  of  ova  and  wldch 
alwa^'S  tlud^  in  foul  semen,  the  degree  of  putrefaction  requisite 
to  make  them  hatch?"  However  naive  the  conception,  the 
chain  of  thought  is  correct,  and  this  man  divined  what  could 
not  Ih*  proven  until  two  hundri^d  years  later. 

The  followers  of  Deidier  also  adhered  to  the  theory  of  the 
twrif^  a?n'ma /urn,  which  they  sought  to  disco%*er.  Donne  (1837) 
called  attention  to  the  presence  of  an  infusorium,  whicli  lie 
called  **  tnchomonas  vaginalis,"  in  the  pus  of  blenorrha?a  va- 
giniF,  aiid  he  concluded  from  his  investigrations  that:  1.  Puru- 
lent vag'initis  is  very  oftt*n  blenorrha^ic,  and  that  the  puruleut 
discharge* oitlinarily  contains  the  trichomonas;  2.  When  it  docs 
not  result  from  veneix»al  infection,  lam  forced  to  conclude  that 
it  does  not  develop  on  account  of  these  animalcules.  Further 
investigations  showed  that  the  trichomonas  was  an  accidental 
appearance^  which  is  also  present  in  healthy  vag-inal  secretion. 
Jousseaume  (1862)  n?ports  the  disco%^ery  of  an  afjcra,  which  he 
called  genitalia,  in  bleunorrhagic  pus.  This  discovery  also 
proved  illusory,  Salisbury  (1H<J8)  found  threads  of  fungi  and 
spores,  which  he  called  crypta  gonorrhoica,  in  blenori^iagic 
pus;  these  wei*e  said  to  multiply  in  epithelium  cells  and  to  be 
found  in  the  epithelium  of  the  oritice  of  the  urethra.  HalMer 
(1868)  published  a  similar  discovery  of  a  fungus  with  schizo- 
sponingia,  which  he  called  coniothecium;  he  produced  cultures. 

Thiry  (1849)  formulated  different  views.  He  investigated 
the  contagious  Egyptian  eye  disease,  determined  its  blenor- 
rhagic  chanicter  by  inoculations,  made  control  inoculations 
of  gonoiThteal  pus  into  the  eye,  and  came  to  the  conclusion 
that  in  all  these  cases  tliei*e  was  a  contagious  dis(^ase  of  the 
mucous  membi*ane  produced  by  the  same  virus.  In  tlie  study 
of  ocular  blenorrliLea  as  distinguished  from  catarrli,  tlu*  gran- 
ulations ap[>eared  to  him  to  be  the  essential  characteristic; 
they  were  present  in  all  cases  of  blenorrhtea,  absent  in  all 
cases  of  catarrh,  Inasnmch  as  blenorrhtea  reprcjduces  blenor- 
rhoea.  I.e., granulations  reproduce  granulations,  he  deiined  the 
former  as  a  specific,  contagious  process,  cliaracterized  by  the 
formation  of  granulations^  and  he  apjdied  the  term  "virus 
granuleux^*  to  its  contagious  principle.    Thei^e  is  no  blenor- 
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rhoea  without  granulations,  and  hence  Thiry  demonstrated 
their  presence  in  the  blenorrhag-ic  diseases  of  the  vagina  and 
uterus.  Desormeaux  (1865)  showed  their  presence  in  the  ure- 
thra by  examination  with  the  endoscope. 

A  decided  change  in  this  question  did  not  occur  until  the 
new  etiological  impetus  of  pathological  anatomy,  which  was 
prepared  by  Hallier,  Pasteur  and  Klebs,  and  inaugurated  by 
Koch,  began  to  make  its  way.  In  1879  A.  Neisser  reported  a 
micrococcus  peculiar  to  gonorrhoea,  which  he  found  constantly 
in  the  pus  of  clap  and  gonorrhceal  conjunctivitis  by  means  of 
Koch's  staining  methods.  In  1880  these  statements  were  con- 
firmed by  Bokai  and  Finkelstein,  who  not  alone  corroborated 
the  constancy  of  occurrence  of  the  gonococci,  but  also  stated 
that  they  had  cultivated  them  and  had  produced  acute  ureth- 
ritis in  two  cases  by  inoculation  of  the  cultures  into  the  ureth- 
ra. Further  corroborative  investigations  followed  rapidly. 
Weiss  (1880)  and  Aufrecht  (1880)  noticed  the  presence  of  the 
gonococci  in  a  large  number  of  urethral  blenorrhoeas.  Haab 
(1881)  found  that  the  cocci  of  blenorrhoea  neonatorum  were 
absolutely  identical  with  gonococci.  Hirschberg  and  Krause 
(1881)  found  the  cocci  in  all  cases  of  blenorrhoea  neonatorum, 
but  claimed  to  have  demonstrated  similar  forms  in  simple 
catarrhs,  and  in  the  vaginal  secretion  of  healthy  women. 
Sattler,  Hirschberg  and  Lebert  (1881)  agreed  with  the  state- 
ments of  Neisser.  In  1882  Neisser  himself  published  a  detailed 
communication  in  which  he  describes  the  shape  of  the  gono- 
cocci and  their  mode  of  increase,  and  also  partlj''  successful 
attempts  at  culture.  Krause  (1882)  also  reported  similar  re- 
sults concerning  blenorrhoea  conjunctivae.  As  the  result  of  a 
large  series  of  investigations  Leistikow  (1882)  came  to  the 
conclusion  that  the  microscopical  demonstration  of  gonococci 
in  a  secretion  proves  its  blenorrhagic  character.  Culture  ex- 
periments which  he  made  with  Loeffler,  proved  unsuccessful. 
Ecklund  (1882)  stated  that  he  found  the  gonococcus  in  all  pos- 
sible secretions,  and  therefore  denies  its  specific  character. 
On  the  other  hand  he  found  constantly,  in  blenorrhoea,  a  fun- 
gus, ediophyton  dictyodes,  which  is  also  present  in  the  dis- 
charges of  summer  diarrhoea  and  dysentery  and  in  the  urine 
in  scarlatina,  and  this  he  claims  is  the  virus  of  blenorrhoea  (!  1). 
In  1883  appeared  a  noteworthy  publication  by  Bockhart. 
He  first  laid  stress  on  the  constant  finding  of  gonococci  in 
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258  cases  of  blenorrhcpa,  then  repoits  the  successful  culture 
and  inocnilation  of  the  pure  culture  in  the  urethra  of  a  iKiraly- 
tic^  who  suffei-ed  in  consequence  from  a  Huhacute  urethritis. 
At  the  autopsy  (the  patient  died  of  pneumonia  ten  days 
after  the  inoculation)  were  found  renal  abscesses,  pyelitis 
and  cystitis,  which  were  infiltrated  with  niiisses  of  cocci. 
Mic^scopical  examination  of  the  urethral  mucous  membrane 
showed  inflammatory  infiltration,  with  accumulation  of  cocci 
iu  the  lymphatic  vessels.  Bockhart's  ri^siilts,  both  as  regards 
the  pure  culture  and  inoculation  and  also  the  microscopical 
appearances,  w^ere  coinbatted,  the  former  by  Loedier,  the 
latter  by  Aming".  Loertler  denies  the  genuineness  of  the  g-ono* 
coccus  pure  culture,  and  Arning  maintains  that  the  cocci  heaps 
described  by  Bockhart  in  the  lymphatics  were  really  mast 
ceHa  In  the  same  year  appeared  corroborative  articles  by 
Eschbaum,  Newbeny.Campona,  Marchiafava  and  Keysei".  Tlie 
latter  examined  64  cases  (30  wiiites,  34  neg-roes)  of  uretltral 
blenorrhoea,  and  found  the  g-onococcus  constantly.  They  were 
absent  only  in  tw^o  treated  cases  and  in  one  recent  casr  with 
scanty  secretion.  Equally  positive  results  were  allortlecl  in  three 
cases  of  ocular  blenorrhoBa  in  adults,  and  one  case  of  blenor- 
rhoE^  neonatorum*  Num«*rous  control  examinations  of  various 
kinds  of  pus  always  gave  nef^^ative  results.  iSternbe!'^  (iss;i), 
however,  denied  the  specific  character  of  the  gonococcus,  which 
lie  regTirdsas  identical  with  the  micrococcus  ureie.  In  1884  a|> 
pea  red  the  article  by  Zwi^fcl,  who  showed  tliat  only  ^onucocci- 
containinj^,  but  never  g'onococci-free,  lochial  secretion  is  able 
to  produce  blenorrhoBa  m^onatoruni.  Bumm  isolated  a  series  of 
other  diplococci  found  in  tlie  vap:inal  secretions,  and  studied 
their  nior[>holojE;fical  charactei^  and  virulence  by  means  of  cul- 
tures  and  inocula lions.  He  also  claims  to  have  found  gonococci 
constantly  in  those  lochial  secretions  which  had  given  rise  to 
blenorrhoBa  neonatoruuK  Wi^lander  reports  suuilar  i^esults.  In 
!^5  confrontations,  which  he  undertook,  he  found  gonococci  in 
both  partners;  inoculation  of  vagina!  secretion,  which  was  free 
from  gonococci,  into  the  male  urethm  always  gavi*  negathe  re- 
sults, Willie  he  obtained  typical  positive  results  in  three  cases 
when  small  amounts  of  gonococci-containing  pus  were  placed  in 
the  male  urethra.  Furtlier  positive  results  were  ofjtained  by 
Chameron,  Wyssokowitch  and  Belleli,  the  latter  making  his 
investigutions    in    an    examination    bureau    for    prostitutes. 
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Aubert  found  the  gonococcus  in  more  than  200  cases  of  blenor- 
rhoea  and  he  regards  it  as  the  most  frequent  cause  of  clap. 
But  in  a  few  cases  of  urethritis,  which  were  followed  by  epi- 
didymitis and  cystitis,  he  found  no  gonococci,  but  always  the 
same  variety  of  bacteria,  so  that,  in  addition  to  the  most  viru- 
lent and  frequent  blenorrhoea-producer,  the  gonococcus,he  dis- 
tinguishes other,  less  frequent,  virulent  micro-organisms.  In 
1884  Sternberg  published  a  paper  for  the  opposition,  in  which 
he  denied  the  specific  character  of  the  gonococcus  on  account 
of  the  negative  results  of  very  questionable  pure  cultures. 
Qama  Pinto  found  gonococci  in  all  kinds  of  pus,  so  that  he 
does  not  regard  them  as  specific,  but  as  secondary,  since  he 
often  found  them  only  at  a  late  period,  the  third  or  fourth 
day  of  suppuration.  Kroner  distinguishes  two  forms  of  blen- 
orrhoea  neonatorum,  a  more  frequent  one  with  gonococci,  a  less 
frequent  one  without  this  bacterium.  Saenger  and  Fraenkel 
combat  the  diagnostic  significance  of  the  gonococcus,  whose 
absence  does  not  exclude  blenorrhagic  disease.  Oppenheimer 
studied  the  infiuence  of  various  anti-gonorrhoics  upon  gono- 
cocci pure  cultures.  In  1885  Lundstroem  and  Kries  published 
similar  experiments.  The  former  examiiled  50  cases  of  acute 
and  chronic  urethritis,  and  always  found  gonococci.  The  viru- 
lent character  of  the  gonococcus  received  further  support 
from  Martineau,  Ferrari,  Pezzer,  Sinety  and  Henneguy.  In 
1886  Bockhart  published  investigations  on  15  cases  of  "pseudo- 
gonorrhoeal "  urethritis,  two  of  which  were  followed  by  epididy- 
mitis and  were  not  produced  by  gonococci,  but  by  other  micro- 
organisms, as  Bockhart  proved  by  cultures  and  inoculation. 
Podres,  Petersen  and  Crevelli  furnished  corroborating  evidence 
based  on  large  experience  and  numerous  investigations,  while 
Giovannini  and  M.  v.  Zeissl  denied  the  specific  character  of 
the  gonococcus.  Schwarz  (1886)  pleaded  for  the  gonococcus. 
Finally  Bumm's  treatise  (1887)  adduced  abundant  material 
and  incontrovertible  proof  of  the  virulent  character  of  the 
micro-organism. 

And  now,  after  this  historical  digression,  we  will  direct  our 
own  attention  to  the  gonococcus,  and  examine  its  nature  and 
the  proofs  of  its  virulence.  Neisser's  gonococcus  is  a  diplo- 
coccus.  Under  feeble  powers  and  unstained  the  gonococci 
appear  as  round  or  elongated  round  fringe,  1.25  m.  long,  0.7  m. 
broad,  but  which,  under  high  powers  and  after  staining,  are 
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m  to  be  divided  into  two  uniform  halves  by  a  bright  line,  a 
split.  Each  of  these  halves  has  an  outer  convex  and  an  inner 
strai;^ht  contour,  both  he  close  to  oni^  another  aloni^r  the  stra%lit 
contour,  so  that  only  a  thin  slit  remains  between  them.  Each 
half  of  the  diplococcus  thus  resembles  a  coffee  benn.  The 
grmococcus  presents  these  charaettjristics  in  common  with  all 
diplococci.  A  further  characteristic  is  furnished  by  the  ^roup- 
in^-  It  is  never  g'rouped  in  chains,  but  is  always  found  in 
small  groups  and  chimps,  and  the  number  of  singfle  indi\aduals 
in  each  group  is  not  alone  paired  but  is  usually  divisible  by 
four.  This  groupin^ir  results  from  the  peculiar  mode  of  fission, 
as  described  by  Neisser.  Each  diplococcus  pair  (Plate  IIL, 
Fi^-  4)  divides  in  a  line  at  rig-ht  an^srles  to  the  median  fissure, 
so  that  from  one  diplococcus  develop  two  double  pairs,  which 
are  arrang^^d  like  sarcina,  but  are  usually  a  little  more  closely 
ag'greg^ited.  Inasmuch  as  each  single  diplococcus  pair  ag-ain 
divides  into  a  sarcina-like,  doul)le  pair,  and  these  shift  from 
ont?  another,  groups  develop  in  which  many  cocci  pairs  an;  still 
seen  alongside  one  another  in  twos  and  twos.  But  these 
methods  of  division  are  also  found  in  other  diplococci.  Like 
other  bacteria,  the  gonococcus  also  possesses  a  great  power  of 
attraction  for  basic  aniline  colors,  is  readily  stained  by  methyl 
\iolet,  dahlia,  gentian  violet,  fuchsin  and  methyl  blue,  but  is 
decolorized  with  equal  facility  in  alcohol  and  acids  and  Graium's 
staining.  This  ready  decolorizat ion  is  a  negative  but  extremely 
valuable  diagnostic  sign  between  the  gonococcus  and  other 
forms  of  cocci,  which  usually  retain  a  once  imbibed  staining 
much  more  vigorously  and  are  not  decolorized  either  by  alco- 
hoi  or  acid,  and  particularly  by  Gmmms  method.  Roux(1886) 
recommif*nded  decolorizing  according  to  Qramm,  especially  as 
a  differential  diagnostic  sig-n.  According  to  my  experienee 
the  following  is  the  best  method  of  staining.  The  pus,  which 
is  spread  upon  the  cover  glass  in  the  usual  manner,  dried  and 
fixed  by  di'awing  it  through  the  flame,  is  placed,  with  the 
chargtKl  side  downwards,  upon  the  solution  of  methyl  blue. 
This  is  prepared  by  dropping  a  concenti^ted  alcoholic  sohition 
of  methyl  blue  into  watrT  or  a  solution  of  caustic  soda  (1:10000) 
in  a  watch  g^lass  until  the  fluid  has  a  dark  blue  color.  At  the 
end  of  two  minutes  the  cover  glass  is  removed,  washed  with 
water,  dried,  and  placed  upon  the  object  glass  with  Canada  bal- 
sam. In  this  way  the  cocci  appear  dark  blue  and  contrast  very 
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distinctly  with  the  grayish  blue  nuclei  and  the  very  pale  blue 
protoplasm.  Bumm  recommends  a  practical  rapid  staining. 
The  pus  is  spread  in  a  thin  layer  upon  the  object  glass  with 
the  blade  of  a  knife,  dried  over  the  flame,  drawn  through  the 
latter,  exposed  for  half  a  minute  to  a  concentrated  watery 
solution  of  fuchsin,  washed  off,  dried  over  the  flame,  and  ex- 
amined without  a  cover  glass  in  the  oil  of  the  homogeneous 
immersion  lens. 

If  we  examine  preparations  of  gonorrhoeal  pus  treated  in 
this  way,  we  will  usually  be  able  to  find  numerous  gonococci 
in  groups,  provided  that  the  clap  is  recent  and  has  not  been 
treated.  These  groups  are  situated  partly  between  the  cells, 
partly — and  this  is  characteristic  of  the  gonococcus — in  the 
pus  and  epithelium  cells.  Thus,  we  find  cells  in  which  a  single 
group  or  a  few  groups  of  gonococci  are  situated  in  the  proto- 
plasm, usually  near  the  nucleus.  In  other  cells  the  number  of 
gonococci  is  larger,  they  extend  on  one  side  or  the  other  to 
the  edge  of  the  cell,  but  never  beyond  it,  thus  proving  their 
presence  within,  not  upon  the  cell  body.  Finally,  other 
cells  are  so  full  of  gonococci  that  they  conceal  the  nucleus. 
When  this  takes  place  the  cells  burst  and  the  groups  of  cocci 
escape  from  the  cells.  We  then  find  not  infrequently  that 
groups  of  cocci  are  arranged  around  one,  two  or  three  cell 
nuclei,  but  without  the  sharp  contour  of  the  cell  body;  they 
are  generally  aggregated  more  closely  towards  the  middle, 
more  loosely  towards  the  periphery. 

In  order  to  prove  the  specific  character  of  these  cocci,  it  is 
necessary  not  alone  to  demonstrate  their  constant  occurrence 
in  blenorrhagic  secretion,  but  also  to  make  pure  cultures  and 
inoculations  with  the  result  of  producing  a  blenorrhoea.  Apart 
from  other  observers  who  made  statements  concerning  suc- 
cessful pure  cultures,  but  whose  nature  as  gonococci  pure  cul- 
tures was  not  proven  by  inoculation,  or  in  which  negative  re- 
sults were  obtained,  Bumm  reports  incontestable  pure  cultures. 
After  several  unsuccessful  attempts  this  writer  employed  for 
cultures  human  blood  serum,  which  he  obtained  from  placentae 
and  sterilized  in  the  well-known  way.  The  pus  of  urethritis 
taken  from  the  deep  parts  of  the  urethra,  is  spread  in  drops 
upon  the  blood  serum,  and  the  test  tubes  are  then  exposed  to 
a  temperature  of  37°  C.  in  the  incubator.  On  the  following  da}*^ 
the  gonococci  have  increased  considerably  in  the  drops  which 
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have  sunk  into  the  blood  serum.  This  secretion  which  is  infil- 
trated with  numerous  gonococci,  is  now  conveyed  in  drops 
ux)on  delicately  gelatinized  blood  serum,  upon  which  the  mira- 
tion of  the  gonococci  from  the  secretion  to  the  blood  serum 
takes  place.  The  growth  of  the  culture  ceases  at  the  end  of 
two  or  three  days,  and  reinoculations  must  therefore  be  per- 
formed frequently. 

The  coccus  colony  now  appears  as  an  almost  colorless,  thin, 
lac-like  shining  coating  of  the  surface  of  the  blood  serum, 
which  presents  a  somewhat  characteristic  appearance  from 
the  fact  that  it  has  a  tendency  to  spread  in  numerous  jagged, 
steep  projections.  Transference  of  the  culture  to  meat  infu- 
sion, pepton,  gelatin,  agar,  always  was  attended  with  nega- 
tive results.    The  gonococci  did  not  grow  in  these  media. 

In  two  cases  Bumm  found  that  the  conveyance  of  a  second 
and  a  twentieth  generation  of  a  gonococcos  pure  culture  to 
the  female  urethra  produced  a  typical  acute  urethritis,  the  pus 
of  which  contained  numerous  gonococcL 

Thus  the  etiology  of  gonorrhoea  is  well  established,  its  viru- 
lence and  virus  are  proven.  We  will  discuss  the  occurrence 
and  diagnostic  significance  of  the  gonococcus  in  the  soecial  nart. 


CHAPTER  I. 

BLENORRHCEA  IN  THE  MALE  AND  ITS  COMPLICA- 
TIONS. 

URETHRAL  BLENORRHCEA. 

Anatomical  and  Physiological  Remarks. 

BLENORRHCEA  of  the  male  urethra  is  probably  the  most 
frequent  disease  with  which  the  practical  physician  ha«  to 
deal.  With  it  he  usuall}"  begins  his  early  practice,  and  until 
the  end  it  causes  him  many  anxious  hours.  Frequent  as  is  the 
disease,  it  is  equally  ungrateful  as  regurds  a  positive  and 
radical  cure.  The  practitioner  is  often  told  by  his  patients, 
either  openly  or  by  intimation,  that  he  cannot  even  cure  a  clap, 
and  the  specialist  often  hears  the  same  thing  from  his  pra<^ 
tising  colleagues.  A  part  of  the  blame  attaches  to  the  patient 
and  to  our  social  conditions,  which  render  it  impossible  for  the 
most  honest  and  conscientious  patient  to  follow  all  the  medical 
directions  without  compromising  himself,  unless  he  were  to 
undertake  "  a  trip  South  for  the  restoration  of  his  impaired 
health."  But  the  physician  is  in  great  part  to  blame.  We 
venture  to  assert  boldly  that  there  is  no  department  of  general 
medicine  in  which  such  unscientific  and  routine  treatment  is 
adopted  as  in  the  case  of  blenorrhoea.  A  clap  syringe  of  tin, 
hard  rubber  or  glass,  a  collection  of  thirty  to  forty  recipes  for 
injections,  are  the  entire  armament  of  the  large  majority  of 
physicians.  Certainty  of  diagnosis  by  examination  of  the  pus 
and  urine,  the  methods  of  physical  examination  of  the  urethra, 
are  usually  terra  incognita  in  the  patholog}^  and  treatment 
of  gonorrhoea.  No  wonder,  then,  that  this  so  frequent  disease 
is  a  true  cnix  medicorum  and  forms  the  *' partie  honteuse** 
of  general  medicine. 

It  is  only  within  the  last  ten  years  that  some  light  has  been 
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shed  upon  this  darkness.  Our  long:-known  anatomical  and 
physiolojsrical  data  beg-an  to  be  made  available  in  the  pathol- 
ogy of  urethritis;  diagnosis  and  localization  were  thus  placed 
upon  a  positive  basis»  and  the  indications  for  treatment  were 
shown  more  clearly*  Guyon,  Otis  and  Ultzmann  were  pioneers 
in  pathology,  Desormeaux*  Grueiifeld,  Ausjxitz  and  Gschir- 
hakl  in  endoscopy.  The  winter  himself  may,  without  conceit, 
pride  himself  upon  havinfr  contributed  his  mite  to  the  growth 
and  spread  of  the  new  doctrines. 

The  more  recent  diagnosis,  pathology  and  treatment  of 
urethritis  are  based  on  an  anatomical  and  physiological 
foundation. 

It  is  not  my  purpose  to  write  a  detailed  anatomical  and 
physiological  treatise.  I  mil  content  myself  with  presenting 
those  points  in  the  anatomy  and  pliA'siology  of  the  urethra 
and  bladder  which  constitute  the  immediate  basis  of  our 
diagnostic  and  therapeutic  action. 

The  question  of  the  width,  diameter  and  dilatability  of  the 
urethra  is  an  important  one.  It  is  a  generally  recognized 
fact  that  the  calibre  of  the  urethra  is  not  uniform  but  subject 
to  variations.  These  are  visible  when  the  urethra  is  merely 
slit  up,  but  are  particularly  noticeable  in  the  introduction  of 
instruments,  even  in  the  nonual  urethra;  in  such  cases  we 
cannot  tell  exactly  when  the  normal  calibre  of  the  urethra 
ceases  and  it  begins  to  dilate  and  accommodate  itself  to  the 
instrument.  We  will  therefore  not  furnish  any  figures,  but 
will  descnbe  those  conditions  which  are  observed  in  examina- 
tion of  the  normal  urethra.  If  a  perfectly  normal  urethra  is 
slit  lengthwise  (Fig.  1),  we  find,  on  beginning  at  the  oriflee  im- 
mediately behind  the  hitter,  a  dilatation,  the  fossa  navicuUiris, 
a,  behind  this  the  urethra  is  somewhat  narrowed  and  passes 
through  the  greater  part  of  the  pars  cavernosa  with  tolerably 
iinifonn  calibre,  b. 

At  its  posterior  extremity  begins  a  spindle-shaped  dilata- 
tion, the  bulb,  c.  Posteriorly  this  terminates  quite  alu-uptly, 
where  the  urethi*a  entei-s  the  isthmus,  and,  during  its  passage 
through  the  diaphragma  urogenitale,  the  uretlira,  which  here 
l>ears  the  name  pars  membranacea,  rf,  has  a  tolerably  uniform 
character.  Immediately  after  the  exit  from  the  diaphnigm, 
t*«„  at  the  enti'ance  Into  the  prostate,  the  calibre  of  tlje  canal 
again  increases  and  it  forms  a  spindle-shaped  dilatation,  e. 


ft! 


attains  Its  ^'■i*eat<*st  wiutn  aL  tae  caput  ^iiinag-iniSt 
and,  when  the  bladder  is  empty,  a^ain  becomes  somewhat^ 

narrower  towaitis  the  entrance 
to  the  bladdt?r. 

A  mould  of  the  urethra  there- 
fore consists  of  several  parts;  1, 
the  fossa  navicularis,  a  spindle 
W'hich  is  broken  off  anteriorly;  2, 
pars  caveniosa,  which  is  uniform- 
ly tubular;  3,  the  bulb,  a  spindle 
which  is  broken  of!  posteriorly; 
4*  pars  membranacea,  a  short 
tube;  5,  i>ars  prostatica,  a  sym- 
metrical spindle. 

Of  all  these  parts  the  orifice 
of  thi*  urethra  is  the  nan*owest; 
its  width  is  given  at  8  millimeters 
(24  of  Charri^re's  scale)*  but  it  is 
often  nan*ower.  Under  normal 
conditions,  a  sound  wbicli  has 
passed  the  orifice  will  always 
pass  throug-h  tin*  ivmainder  of 
the  urethra  without  obstruction. 
But  if  the  orifice  is  wider,  as 
sometimes  happens,  or  if  it  has 
been  dilated,  as  is  sometimes 
necessary  in  operative  proced- 
ures, we  can  convince  ourselves 
that  a  much  larger  size  may  pass 
lhrou.£rli  the  remainder  of  the 
urethra  without  hinderance;  the 
calibre  or  (httddhiliiij  of  the  re- 
vuiinder  of  fhr  unihra  in  much 
greater  than  that  of  the  orifice, 
Tliis  dilatability  is  not  uniform, 
but  difi:ers  in  dilTen^nt  parts.  The 
juirs  membranacea  comes  next 
to  the  orifice,  then  the  pars  pend- 
ula,  then  the  pai*s  prostatica; 
llually  the  bulb,  the  widest  and 
most  dilatable.    In  order  to  meas- 
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lire  the  width  of  the  various  parts  of  the  urethra  in  cases  of 
narrow  meatus  and  without  dividiujsr  the  latter,  Otis  and  Weir 
devised  the  so-called  uretLroiin.»ters  (Figs.  2  and  3)»  These 
consist  of  straight  cathetei's  which  open  at  the  visceral  end 
either  in  a  hemisphere  or  spindle,  and  are 
oo%'ei"t?d  with  a  rubber  cap  iti  order  to 
prevent  pinching  of  the  mucous  mem- 
brane. A  sci^ew  at  the  outer  end  effects 
the  dilation  of  the  hemispheres  or  spindle 
and  indicates  the  diameter  of  the  latter 
in  numbei-s  of  the  Charriere  scale  by 
means  of  a  hand  upon  a  dial  plate.  If 
such  an  urethrometer  is  introduced  closed 
into  the  urethra — and  this  is  done  with- 
out difficulty  h^'  one  who  is  expert  In  the 
introduction  of  straight  instruments  into 
the  urethra— we  are  able,  in  the  pars 
piH>statica  (as  I  have  convinced  myself 
in  numerous  examinations)  to  dilate  the 
hemisphere  or  spindle  to  ;J0  or  3*3  of  the 
Charriere  scale,  i.e.,  to  a  diameter  of  10 
to  11  inillinieters,  without  feeling  any  re- 
sistance or  causing  an  expression  of  pain 
on  the  part  of  the  patient.  But  resist- 
ance is  experienced  at  once  if  an  attempt 
is  made  to  withdraw  the  dilated  instru- 
ment and  the  pai^  membranacea  is  ap- 
proached. Here  the  instrument  must  be 
scnvwed  down  to  27  or  even  '*f>  in  oi'der 
t/O  JK1SS  without  obstruction.  At  the 
bulb  it  again  becomes  possible  to  dilate 
to  32  Charriei-e.  The  pars  cavernosa 
usually  admits  the  passage  of  28  to  3(\ 
and  the  orifice  is  only  permeable  to  24. 
Tliese  figures  are  not  absolute,  but  only 
hold  good  relative!3";  we  may  give  gi-eater 
scope  to  the  dilatation  than  that  which  I  have  given  above 
and  maintained  in  my  examinations.  Thr  figures  are  then 
higher, but  tbeir  proportions  to  one  anothei'  remain  tlu*  same. 
Thus  Rollet  {KS6*.2)  gives  the  follow iug  measurements  for 
the  different  parts  of  the  urethra: 


Fio.  2. 


Fio.  1 


8  mm. 

21  to  24 

11  « 

30  "  33 

9  " 

27 

10  " 

30 

12  " 

36 

9  " 

27 

10  « 

30 

15  " 

45 

11  " 

33 
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Orifice  .        .        .        .      7  to 

Fossa  navicularis        .        .    10  " 
Immediately  behind  the  latter  . 
Middle  of  pars  cavernosa   . 

Bulb 

Pars  membranacea  (middle), 
Pars  prostatica  (beginning), 

(middle),      . 

(end). 

The  importance  of  the  calibre  and  dilatability  of  the  vari- 
ous portions  of  the  urethra  will  receive  special  attention  in 
the  section  on  diagnosis. 

A  second  question  which  interests  us  deeply  concerns  the 
muscular  apparatus  of  the  urethra  and  bladder. 

The  urethra  is  usually  divided  into  a  pars  pendula,  bulbosa*, 
membranacea  and  prostatica,  but  this  division  has  only  a 
secondary  importance  for  us.  The  di\ision  of  the  urethra  into 
ah  anterior  urethra — ^up  to  the  isthmus — and  a  posterior 
urethra — ^behind  the  isthmus — ^possesses  great  diagnostic  and 
therapeutic  significance.  This  division  is  not  arbitrary,  but 
has  an  anatomical,  developmental  and  functional  basis.  Ana- 
tomically, because  the  structure  and  surroundings  of  both  parts 
are  essentially  different.  The  anterior  part,  which  includes 
the  pendulous  and  bulbous  portions,  is  si:^rrounded  by  erectile 
tissue,  whence  it  is  also  called  pai*s  cavernosa.  In  the  posterior 
part,  the  erectile  tissue  becomes  insignificant  and  the  most 
prominent  feature  is  the  abundant  surrounding  muscular  layer, 
whence  the  term  pars  muscularis.  Both  portions  of  the  urethra 
are  also  essentially  different  from  a  developmental  point  of 
view.  According  to  Picard  (1885)  the  urogenital  sinus  forms 
the  entire  urethra  in  the  fefnale,  and  only  the  posterior  urethra 
in  the  male.  The  formation  of  the  anterior  urethra  is  en- 
tirely independent.  This  develops  from  a  nodule  (phallus) 
which  springs  from  the  anterior  wall  of  the  cloaca,  grows,  and 
receives  a  groove  on  its  lower  surface,  which  closes  in  to  form 
the  anterior  urethra.  Finally,  there  is  a  functional  difference 
between  both  parts  of  the  urethra,  inasmuch  as  the  posterior 
part  with  its  muscular  layer  forms  an  integral  part  of  the 
uropoetic  system,  while  the  anterior  urethra  plays  only  a  pas- 
sive part  in  micturition,  but,  on  the  other  hand,  forms  with  its 
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corpora  cavernosa  an  essential  portion  of  llii*  sexual  apparatus, 
and  serves  as  the*  or;L;:an  of  eopulation. 

To  what  extent  this  division  is  justified  in  tlie  pathology  of 
bleuorrhoea  will  be  discussed  in  the  appropriate  ehapters. 

The  quite  simple  anatomical  structure  of  the  pai^s  cavernosa 
does  not  require  our  attention,  but  we  must  consider  in  detail 
the  pars  posterior  sen  musculosu. 

We  will  first  study  its  posterior  portion,  the  pai^  prostat- 
ica.  This  owes  its  name  to  the  surroundin^L^  prostate,  an 
or^n  which  is  usually  deserihed  as  a  srland,  but  possesses  a 
much  more  complex  structure.  The  iDvesti^LT^tions  of  the  older 
anaiomistsJ>ut  particularly  those  of  Heide  (IHtJ:])  and  Lang*er 
(1885),  showed  that  tlie  inner  surface  of  the  prostate  {which  is 
directed  towai-ds  the  bladder)  is  formed  by  a  spliineter  eom- 
posed  of  orgranic,  smooth,  muscuhir  fibres,  which  is  prismatic 
in  shape,  trianjLTular  on  section  and  of  vety  firm  struct ui-e.  It 
surrounds  the  urethra  like  a  rtu^  (Plate  I,  Fi^^  I,  A  and  B). 

The  smooth  muscular  tissue  is  mixed  with  numerous  elastic 
fibres,  and  the  network  is  made  still  denser  from  tlie  fact  that 
smooth  muscular  fibres  as  well  as  elastic  fibres,  which  come 
from  the  bladder,  cross  these  circular  bundles.  This  smooth 
annular  muscle  is  called  tlie  internal  s]>hincter  of  the  bladder, 
but  preferably  the  internal  prostatic  sphincter.  To  the  outside 
of  this  sphincter,  i\e»,  at  the  middle  of  the  pars  prostatica,  the 
glandular  portion  of  the  prostate  incrtnises.  It  forms  an 
acinous  ^laiid  which,  in  well-developed  cases,  has  the  shape  of 
a  seal  rinj;:  whosi^  broad  plate  occupies  the  lower  surface  of  the 
urethra,  which  is  directed  towards  the  rectum,  while  the  nar- 
row rm^-shaped  portion  sui'rounds  the  urethra.  The  prostatic 
gland  is  i*arely  so  fully  developed;  the  upper  portion,  inclosing" 
the  urethni,  is  not  quite  complete,  and  the  prostate  there 
surrounds  the  urethra  iielow  and  on  tlie  sides  in  the  shape  of 
a  half-rin^,  which  |;:rows  smaller  above,  but  leavi\s  the  upper 
portion  of  tlie  urethra  free.  This  ;?land  forms  the  boundiir^^ 
Ix^tween  the  above-mentioned  sphincter  and  a  spliincter  which, 
situat4?d  in  front  of  the  ^land  (the  most  anterior  portion  of  the 
pars  prostatica)  occupies  the  apex  of  tiie  prostate.  Unlike 
the  internal  sphincter,  this  muscle — the  external  vesical  or 
prostatic  sphincter— is  formed  only  in  part  of  smooth  muscle, 
but  in  ^reat  part  of  voluntaiy  muscular  fibres,  Tlie  sjuooth 
fibres  foi*m  a  rin^  or  network  immediately  in  front  of  the 
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gland.  The  voluntary''  fibres  at  first  appear  only  at  the  upper 
end  of  the  urethra  (Plate  I,  Fig*.  1,  C  and  D),  and  are  in  direct 
apposition  to  the  gland  or,  as  this  is  often  absent,  to  the  fibres 
of  the  internal  sphincters.  These  fibres  cross  the  urethra  and 
form  a  muscular  layer  which  passes  transversely  over  the 
urethra,  from  one  lobe  to  the  other.  Contraction  of  these 
fibres  would  approximate  one  lobe  of  the  prostate  to  the  other, 
but  as  this  gland  is  very  firm  and  but  slightly  flexible,  the 
lobes  form  fixed  points,  and  the  arched  muscle  between  them, 
in  shortening,  loses  its  curve,  and  becomes  straight,  and  thus 
compresses  the  urethra  from  above  downwards.  These  mus- 
cular fibres  form  what  Krause  and  Kohlrausch  call  the 
transverse  urethral  muscle.  To  these  fibres  are  soon  added 
others,  which  surround  the  urethra  laterally  and  below  (Plate 
I,  Fig.  1,  E),  and  when  the  urethra  leaves  the  apex  of  the 
prostate,  it  is  entirely  surrounded  by  a  coniplete  sphincter  of 
voluntary  muscle  (Plate  I,  Fig.  1,  F).  This  muscle,  which  is 
composed  of  smooth  and  voluntary  muscular  fibres,  we  call 
the  external  vesical  or  prostatic  sphincter. 

As  soon  as  the  urethra  leaves  the  apex  of  the  prostate  it 
enters  the  urogenital  diaphragm,  which  it  leaves  again  at  the 
isthmus,  and  within  which  it  is  known  as  the  pars  membran- 
acea.  Despite  its  title  of  pars  nuda  it  is  surrounded  by  a 
broad  layer  of  smooth  and  voluntary  muscular  fibres.  This 
muscular  layer  has  received  the  most  diverse  descriptions  and 
consideration  at  various  times.  Observed  b^  Winslow  and 
Santorini,  Wilson  (1821)  was  the  first  to  study  it  in  detail. 
Guthrie  (1836),  Mercier  (1845),  Demarquay  (1849)  give  different 
descriptions,  nor  are  concordant  opinions  found  among  the 
German  anatomists  Meckel,  Mueller,  Arnold,  Krause  and 
Kohlrausch,  Hyell,  Henle,  Luschka,  down  to  Lesshaft  (1873). 
But  the  great  abundance  of  muscular  tissue  in  the  pars  mem- 
branacea  is  evident  from  all  the  investigations,  however 
much  they  may  vary  in  details.  All  accounts  agree  that  it 
is  covered  by  a  broad  layer  of  smooth  muscular  fibres,  which 
consist  of  an  inner  layer  of  longitudinal,  an  outer,  layer  of 
circular  fibres.  Henie  (1863)  puts  the  thickness  of  the  longi- 
tudinal laj'^er  at  0.3  mm.,  of  the  circular  layer  at  0.75  mm.; 
Robin  and  Cadiat  (1874)  give  0.5  to  0.8  mm.  for  the  former, 
1.0  mm.  for  the  latter.  Outside  of  this  is  a  broad  layer  of 
voluntary  muscular  fibres,  whose  individual  strands  surround 
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the  urethra  like  a  ring  internally,  while  the  outer  fibres  pass 
above  and  below  the  transverse  urethral  muscle  from  one  side 
to  the  other;  filially,  other  fibres,  which  come  from  the  deep 
transvei^e  muscle  of  the  perineum,  surround  the  urethra  like 
a  loop*  This  muscular  apparatus  is  termed  the  nuisculus 
compressor  partis  membra nacea,  or,  in  brief,  the  cumpressur 
urethn^. 

It  is  evident  from  the  statements  just  made  that  the  pros- 
tatic and  menibi*anous  parts  ai'e  usually  in  a  eonditicni  of 
tonic  contraction.  This  contraction  is  produced  by  the  tonus 
of  the  smooth  muscular  fibres  surroundinjEr  these  parts,  and 
can  also  be  made  visible  very  clearly  through  the  endoscope. 
If  this  insti-ument  is  inserted  into  the  most  posterior  portion 
of  the  uit^thra,  up  to  tlu*  I) ladder,  and  is  then  g-radiuilly  with- 
drawn while  the  appearance  of  the  mucous  membrane  is  being: 
watched,  we  will  see  that  the  murous  membrane  (wbicli  forms 
a  funnel,  starting'  from  the  visceral  edg*e  of  the  endoscope  ami 
with  its  lip  directed  towards  the  bladder)  is  continually  clos- 
ing' up  pari  passu  with  the  slow  withdrawal  of  the  endoscope, 
and  leaves  only  a  punctate  hinien.  This  tonic  contraction  of 
the  mucous  membi^ne  subsides  during  micturition  by  reHex 
action,  but  it  can  be  markedly  iinn^eased  by  imu^rvation  of  the 
transvei'sely  striated  muscular  filuvs  which  ai-e  accessible  to 
the  will. 

Both  posterior  portions  of  the  urethra  are  accordingly 
clostxl  agrainst  the  bladder,  and  tlieir  rmiscular  tonus  alone, 
which  may  he  furt^her  increased  by  voluntary  impulse,  will 
sulRce  to  prevent  the  escape  of  urine  from  tin*  bladder. 

Let  us  now  consider  the  muscular  structure  of  the  bladder. 
Its  three  layers  of  smooth  nmscular  fibres,— an  inner  layer  of 
circular  fibres,  a  miildle  layer  of  meshed  fibres,  and  an  outer 
layer  of  radially  distributed  fibres — will  ttlways  produce  dim- 
inution in  the  size  of  the  bladder  during  contriction,  and  thus 
act  as  a  detrusor.  Has  the  bladder  a  special  sphincter,  and 
can  it  retain  the  urine  independently  without  the  intervention 
of  the  urethral  muscular  tissue?  Anatomists  have  l»een  oc- 
cupied  With  this  question  for  a  long  tune.  The  iittempt  was 
made  to  construct  such  a  sphincter  of  the  bladder  or  to  explain 
tie  closure  of  the  organ  in  another  way.  Thus,  Guthrie  (183(i) 
tates  that  he  could  find  neither  circular  nor  spinal  libres  at 
the  neck  of  the  bladder,  and  he  is  therefore  of  the  opinion  that 
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the  vesical  neck  possesses  little  muscular  contractility  but 
marked  elasticity.  Civiale  (1850)  declares  that  the  question 
of  the  existence  of  a  sphincter  at  the  neck  of  the  bladder  is  the 
most  obscure  point  in  the  anatomy  of  the  organ.  Anatomists 
express  divergent  views.  Some  assume  the  existence  of  a 
sphincter,  but  only  by  induction;  others  regard  the  ring  at  the 
collum  as  a  mechanical  obstruction.  Civiale  himself  found 
circular  fibres  very  inconstantly  and  sparely  in  this  ring,  and 
regards  the  main  feature  as  a  labjrrinth  of  longitudinal  and 
spiral  fibres  passing  to  the  prostate.  Barkow  (1858)  locates 
the  occlusion  of  the  bladder  in  the  annulus  elasticus  cervicis, 
but,  like  the  writer  jifst  mentioned,  believes  that  the  main 
occlusion  of  the  bladder  is  formed  by  the  muscular  tissue  of 
the  pars  prostatica  and  membranacea.  Henle  (1863)  acknowl- 
edges the  existence  of  a  thin  bundle  of  smooth  muscular  fibres 
at  the  neck  of  the  bladder,  but  does  not  regard  it  as  a  sphincter; 
its  contraction  can  have  no  other  effect  than  to  narrow  the 
lower  part  of  the  bladder  and  to  aid  in  the  complete  eva<iua- 
tion  of  the  urine.  Henle  also  places  the  real  sphincter  of  the 
bladder  in  the  prostate.  Willich  (1859)  also  accepts  this  view. 
Budge  (1872)  investigated  the  subject  experimentally.  He 
exposed  the  ureters  in  dogs  and  injected  water  through  them 
into  the  bladder  under  such  a  pressure  that  it  escaped  through 
the  urethra.  This  escape  through  the  urethra  ceased  at  once 
when  Budge  stimulated  the  muscular  fibres  of  the  pars  pros- 
tatica and  membranacea  by  means  of  electricity.  If  the 
urethra  was  divided  immediately  behind  the  prostate  and  the 
ostium  vesicale  stimulated,  the  escape  of  water  was  not 
checked.  Hence  the  bladder  possesses  no  special  sphincter,  the 
discharge  of  urine  is  not  prevented  by  any  part  of  the  mus- 
cular apparatus  of  the  organ,  but  entirely  by  the  contraction 
of  the  urethral  muscular  apparatus.  Therefore  the  bladder 
itself  is  not  a  closed  organ,  and  it  possesses  no  power  of  pre- 
venting the  entrance  of  solid  or  fluid  bodies  which  have  passed 
the  urethral  sphincters  or  have  been  pushed  by  the  pressure 
of  the  latter  directly  against  the  bladder.  This  fact  is  of 
great  importance  in  the  diagnosis  and  pathology  of  urethral 
blenorrhoea. 

When  empty,  the  bladder,  on  account  of  the  tonus  of  its 
muscular  tissue,  forms  a  tensely  contracted  sphere  whose 
mucous  membrane  is  everywhere  in  contact,  so  that  it  possesses 
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no  lumen  or  a  very  slight  one.  The  pars  prostatica  also  pos- 
sesses no  lumen  on  account  of  the  tonus  of  its  smooth  muscular 
fibres.  The  bladder  hangs  upon  the  pars  prostatica  as  upon 
a  pedicle;  there  is  a  sharp  boundary  between  the  bladder  and 
urethra.  This  configuration  is  not  changed  when  the  bladder 
begins  to  fill  with  urine  (Plate  IL  Fig.  2).  The  pars  prostat- 
ica remain^closed,  the  bladder  dilates  and  becomes  more  and 
more  spherical,  in  proportion  as  the  urine  enters,  an  equilib- 
rium being  maintained  between  the  pressure  of  the  fluid 
within  the  organ  and  the  tonic  pressure  of  the  muscular  laj'er 
which  is  striving  to  contract.  The  fluid,  being  subject  to  this 
general  tonic  pressure  of  the  muscular  coat,  is  pressed  against 
the  orifice  of  the  urethra,  but  this  pressure  can  yet  be  over- 
come by  the  tonus  of  the  internal  prostatic  sphincter  and  that 
of  the  elastic  ring  at  the  ostium  vesicale.  But  as  the  disten- 
tion of  the  bladder  increases  the  pressure  exerted  by  the  fluid 
upon  the  ostium  vesicale  also  increases,  and  finally  becomes 
so  considerable  that  it  first  overcomes  the  elasticity  of  the 
ostium  and  then  the  tonus  of  the  internal  prostatic  sphincter, 
dilates  the  latter,  and  the  fluid  then  begins  to  enter  the  pos- 
terior part  of  the  pars  prostatica.  The  hitherto  sharp 
boundary'  between  the  bladder  and  urethra  is  abolished  at  this 
moment,  the  transition  because  a  gradual  one,  and  a  "  neck 
of  the  bladder '*  is  formed. 

The  moment  of  entrance  of  the  first  drops  of  urine  into  the 
pars  prostatica  is  also  the  time  at  which  we  feel  the  first  desire 
to  urinate.  This  desire  is  called  forth  by  the  irritation  exer- 
cised by  the  urine  upon  the  mucous  membrane  of  the  pars 
prostatica.  There  is  absolutely  no  reason  to  believe  that  this 
desire  can  be  stimulated  from  any  point  of  the  bladder,  nor  is 
this  assumption  justified  by  examination  of  the  wall  of  the 
bladder  with  sounds  and  electricity,  nor  by  our  experience 
with  patients,  especially  those  suffering  from  calculi.  All  ph^'si- 
ological  and  clinical  experience  shows  that  the  pars  prostatica, 
when  irritated  in  any  way,  gives  rise  to  the  desire  to  urinate. 
Thus  we  know  that  this  desire  is  violently  produced  during 
the  introduction  of  bougies  into  the  urethra  as  soon  as  they 
pass  through  the  prostatic  portion.  All  diseases  of  the  pros- 
tate are  accompanied  b^^  the  most  distressing  vesical  tenesmus, 
fixamination  of  the  prostate  per  anum  and  pressure  upon  it, 
even  when  normal,  causes  the  feeling  of  a  desire  to  urinate. 
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Injection  of  a  few  drops  of  a  solution  of  nitrate  of  silver,  touch- 
ing and  cauterization  of  the  pars  prostatica  through  the  endo- 
scope, always  causes  violent,  often  long-continued  tenesmus. 

The  first  desire  to  urinate,  which  is  caused  by  the  stimulus 
of  the  entrance  of  the  first  few  drops  of  urine  into  the  pros- 
tatic portion,  can  be  overcome  voluntarily  by  innervating  the 
transversely  striated  muscular  fibres  of  the  external  vesical 
sphincter  and  compressor.  As  the  feeling  intensifies  with  the 
increase  in  the  amount  of  urine,  it  can  only  be  overcome  by  the 
action  of  the  entire  perineal  muscular  layer,  and  the  urethra 
as  well  as  rectum  become  closed  spasmodically.  This  is  the 
reason  that  when  there  is  violent  rectal  tenesmus,  micturition 
alone  is  impossible,  because  every  attempt  to  relax  the  sphinc- 
ter vesicae  extemus  and  compressor  also  gives  rise  to  relaxa- 
tion of  the  anal  sphincters. 

The  urine  which  now  collects  will  no  longer  remain  in  the 
bladder  alone  but  will  also  accumulate  in  the  pars  prostatica, 
which  takes  a  share  in  the  enlargement,  and  the  bladder 
assumes  a  pyriform  shape  more  and  more  (Plate  II,  Fig.  3). 
The  pressure  of  the  fiuid  in  the  bladder  will  increase  with  the 
amount  of  fluid,  and  the  increasing  irritation  experienced  by 
the  pars  prostatica  increases  the  desire  to  micturate. 

On  account  of  this  inclusion  of  the  pars  prostatica  in  the 
bladder  the  urethra  is  considerably  shorter  when  the  bladder 
is  full  than  when  it  is  empt^^  a  fact  which  I  have  demonstrated 
experimentally.  If,  in  an  individual  who  as  yet  experiences  no 
desire  to  urinate,  an  elastic  catheter  is  introduced  into  the 
urethra  until  the  first  drops  of  urine  begin  to  flow  and  then 
the  length  of  the  portion  of  the  catheter  situated  within  the 
urethra  is  measured;  and  if  the  same  procedure  is  repeated  in 
this  individual  when  the  bladder  is  full  and  the  desire  to  mic- 
turate already  present,  it  will  always  be  found  that  in  the 
latter  case  the  catheter  need  be  inserted  2  to  3  cm.  less  deeply 
before  the  urine  begins  to  flow — ^in  other  words,  the  urethra  is 
so  much  shorter  when  the  bladder  is  full.  Repeated  experi- 
ments, which  I  performed,  as  a  matter  of  course,  upon  healthy 
individuals,  showed  that  the  length  of  the  portion  of  the 
catheter  within  the  urethra  when  the  bladder  was  moder- 
ately full  and  the  desire  to  urinate  absent  was  18  to  21  cm., 
when  the  bladder  was  very  full  and  the  desire  to  urinate  pro- 
nounced, the  length  was  only  16  to  19  cm.    While,  therefore. 
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the  internal  prostatic  sphincter  closes  the  bladder  when  the 
latter  is  empty  or  only  moderately  full,  this  function  is  per- 
formed by  the  external  prostatic  spliincter  and  compressor 
partis  menibranacese  when  the  orgran  is  full. 

The  compressor  partis  membranacege  presents  still  further 
interest. 

In  the  lii'st  place  it  plays  an  essential  7\yle  m  the,  in  part, 
physiological  phenomenon  which  is  usually  known  as  urethral 
spasm. 

If,  in  a  healthy  individual  A\ith  a  healthy  urethra,  a  sound 
corresjjonding:  to  the  calibre  of  the  urethra,  i,e,,  about  No.  24 
Charriere,  is  introduced,  the  bulb  can  usually  be  readied 
ii^ithout  any  obstruction*  but  on  passing  into  the  istlnnus 
urethrse*  the  pai*s  menibranacea,  this  is  felt  to  contract  in  front 
of  the  instrument  and  to  close  tightly  around  it,  and  thus 
impedes  the  passage  of  the  sound.  The  irritation  which  the 
sound  exercises  on  the  urethral  mucous  membrane  causes  a 
reflex  contraction  of  the  compressor  partis  membranacese. 
In  nervous,  irritable  individuals  this  contraction  may  become 
really  spasmodic  and  may  mnke  the  further  passage  of  the 
instrument  impossible.  We  then  speak  of  urethral  spasm. 
Such  a  spasm  may  also  occur  when  the  mucous  membrane  of 
the  urethra  is  in  a  condition  of  increased  irritability^'  as  the 
result  of  inflammatory  conditions,  and  in  both  cases  the  spas- 
modic contraction  may  be  so  violent  that  we  are  readily  in- 
clined to  believe  in  the  presence  of  a  stricture.  If  smaller 
sounds  are  now  introduced,  their  thinner  and  therefore  more 
irritating  tip  will  increase  the  spasm  still  more.  This  spasm 
may  also  be  excited  from  l>eliind,  from  thi*  mucous  membrane 
of  the  prostatic  portion.  This  may  happen  in  a  perfectly 
healthy  individual  if,  when  the  bladder  was  very  full,  he 
was  compelled  for  a  long  time  to  overcome  the  desire  to 
urinate  and  therefore  to  inner^^ate  the  muscular  Ilbres  of  the 
external  prostatic  sphincter  and  the  compressor  urethne. 
When  finally  the  moment  for  the  possibility  of  micturition 
arrives,  this  does  nut  occur  promptly  in  many  cases,  at  least 
in  the  beginning,  and  the  urine  is  discharged  in  a  thin,  inter- 
rupted stream.  The  high  pressure  of  the  urine  in  the  pal's 
prostatica  irritated  the  latter,  and  tlie  irritation  provoked 
reflex  contraction  of  the  sphincter  apparatus,  which  only  sub- 
Hides  pari  passu  with  the  diminution  in  the  amount  of  urine 
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and  its  pressure,  i.e.,  with  the  diminution  in  the  intensity  of 
the  irritation  exercised  upon  the  mucous  membrane  of  the 
pars  prostatica. 

Such  a  reflex  spasm  of  the  sphincters  is  naturally  produced 
much  more  readily  when  the  pars  prostatica  is  in  a  condition 
of  increased  irritability  as  the  result  of  inflammation.  In 
severe  inflammations  the  mere  irritation  of  the  stream  of  urine 
is  sufficient  to  produce  partial  or  complete  contraction  of  the 
sphincters  and  thus  narrowing  of  the  stream  of  urine  or  re- 
tention, as  is  seen  not  infrequently  in  blenorrhagic  processes. 

In  all  these  reflex  spasms,  whether  produced  by  pathologi- 
cal or  physiological  processes,  the  compressor  partis  mem- 
branaceae  is  mainl3''  affected,  and  they  therefore  occur 
particularly  in  the  membranous  portion  of  the  urethra.  In 
rare  cases  of  extreme  nervous  or  inflammatory  irritability  of 
the  urethral  mucous  membrane,  reflex  contractions  of  smooth 
muscular  fibres  in  the  submucous  tissue  of  the  pars  cavernosa, 
and  therefore  slight  spasms  may  be  produced.  These  inter- 
fere with  the  introduction  of  the  sound  or  impede  its  advance. 

Refiex  spasms  of  the  musculus  compressor  partis  mem- 
branacese  may  be  provoked,  not  alone  by  the  irritation  of  a 
sound  or  bougie  but  also  by  the  irritation  and  pressure  of 
fluids.  And  thus  we  can  usually  succeed  in  injecting  inert 
fluids  into  the  urethra  as  far  as  the  bulb,  but  their  entrance 
into  the  membranous  portion  is  prevented  by  the  contraction 
of  its  muscular  layer.  This  reflex  contraction  becomes  more 
intense  when  the  injected  fluids  are  slightly  irritant,  such  as 
astringents,  and  when  the  mucous  membrane  in  question  is  in 
a  condition  of  increased  irritability  as  the  result  of  inflamma- 
tion. The  contraction  of  the  compressor  partis  membranaceae 
is  usually  the  cause  of  the  fact  that  the  fluids  injected  into  the 
urethra  for  the  treatment  of  acute  urethritis  enter  as  far  as 
the  bulb  but  not  to  the  membranous  and  prostatic  portions. 
Attention  was  called  to  this  experience  by  Baumes  (1840), 
Behrend  (1848),  Sigmund  (1852),  Diday  (1859),  Milton  (1875), 
Quiard  (1884),  Bedoin  (1886)  and  many  others. 

The  musculus  compressor  partis  membranacese,  accord- 
ingly, divides  the  urethra  into  an  interior  open  and  a  posterior 
closed  portion.  But  in  the  same  way  that  this  muscle  prevents 
the  passage  of  fluid  from  the  anterior  into  the  posterior  portion, 
it  also  prevents  the  escape  of  fluid  from  the  posterior  into  the 
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nor  part.    If  such  Huiils  an*  to  be  discharg^ed  they  do  not 
i  externally  throujt^h  the  anterior  part,  hut  pass  backwards 
iiitu  the  bladder.     Thus,  blood  and  pus  Jlow  from  the  pars 
postmor  back  into  the  bladder,  an  do  the  fluids  which  we  in- 
ject into  the  pars  posterior.     Diihiy  (ISiiJ))  proved  this  in  a 
very  ingenious  way.    If,  in  a  healthy  individual,  a  catheter 
is  introduced  into  the  shghtly  fllled  bladder  until  the  urine 
bi*g:ins  to  flow,  ttie  eye  of  the  catheter  is  situated  at  that 
moment  in  the  most  posterior  portion  of  the  pars  prostatica 
io  frout  of  the  internal  prostatic  spliincte!*.    To  the   outer 
-end  of  the  catheter  is  now  attached  a  sy  riuit^e  containinis:  about 
:i*  of  a  lukewarm,  perfectly  bland  fluid,  and   this  fluid  is 
slowly  injected,  the  catheter  being*  slowly  withdrawn  at  the 
same  time.     We  will  then  find  that  the  fluitU  which  is  thus 
iDJf'cted  into  the  pars  prostatica,  does  not  escape  alongside 
thecatlieter  (which  we  may  purposely  choose  of  small  size,  lf> 
*^  18  Charriere)  hut  passes  into  the  bladder.     So  long-  as  the 
*T<'of  the  catheter  remains  behiiHl   the  compressor,  all   the 
fluiil  passes  through  tlie  pars  [losterioi'  into  tlie  bladder.     On 
further  withdrawal  of  the  catheter  the  moment  arrives  in 
^hichitis  difficult  to  inject  any  fluid  at  all.     This  happens 
^*'hen  the  eye  of  the  catheter,  in  passing  through  the  corrj- 
pi^ssor,  is  closed   by  its  spasmodic  contraction;  a  moment 
_kter,  when  the  ej^e  of  the  slowly   withdrawn  catheter  has 
5t*d  the  compi'essor  and  reached  the  bulb,  the  fluid  begins 
to  regurgitate  alongside  thi*  in.strument.      With  the  aid  of 
Ouyon's  **  instillat-eur,"  an  instrument  with  which   we   will 
hwome  acquaint^ed  in  the  discussion   on  the    treatment  of 
rtrethritis,  Jamin  (1883)  injected  small  amounts  of  fluid  intt* 
the  pal's  anterior  and  posterior,  and  states  that  when  only 
twro  to  three  drops  of  inert  fluid  were  injected  into  the  bulb 
they  ma<le  their  appearance  at  the  orifice  of  the  uretlira,  while 
he  could  inject  even  forty  drops  in  the  posterior^  part  behind 
the  compressor,  without  a  singlf'drop  appearing  at  the  orifice* 
In  orc^ler  to  denuinstrate  the  regurgitation  of  small  amounts 
of  fluid  from  the  pars  posterior  into  the  bladder,  Casper  (1887) 
deposited  a  few  drops  of  yellow  ferro-kalium  cyanate  into  the 
pars  posterior  and,  at  the  end  of  a  little  whiU%  directed  the 
patient  to  urinate  at  three  intervals.   None  of  tlie  salt  escaped 
at  the  orifice  of  the  urethra.   If  it  had  remained  in  the  pars  pos- 
terior the  first  portion  of  urin<*  would  have  washed  away  the 
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greater  portion,  the  second  portion  would  have  contained  only 
traces,  and  the  third  part  would  have  been  almost  entirely  free. 
Examinations  of  the  urine  with  ferric  chloride  (Berlin  blue  re- 
action) showed  the  salt  in  all  three  portions  of  urine,  but  es- 
pecially in  the  second  and  third  portions,  which,  to  judge  from 
the  change  in  color,  contained  almost  equal  amounts  of  the 
salt — a  proof  that  a  part,  at  least,  must  have  passed  into  the 
bladder. 

From  all  these  data  it  is  evident  that  the  compressor  muscle 
divides  the  urfethra  into  two  sharply  defined  portions,  which 
we  call  the  pars  anterior  and  pars  posterior,  a  division  which 
possesses  very  material  importance  in  the  pathology,  symp- 
tomatology and  treatment  of  clap  in  the  male. 


CHAPTER  TI. 


ACUTE  URETHRITia 


I 


Infection. 

We  have  learned  that  blenorrhaea  is  a  virulent  process 
whose  ^irus  Is  the  gonococcus,  and  we  therefore  recognize  only 
one  condition  as  necessarj^  to  the  production  of  blenorrhag:ic 
iretbntis  as  of  all  blenon*liag'ic  alTeetions*  viz.^  the  conveyance 
of  gonococci  in  any  %*ehick%  which  usnally,  but  not  always, 
consists  of  the  mucus  or  pus  derived  from  another  blenorrhagic 
affection. 

Blenorrhagic  urethritis  can  only  develop  by  inocidation 
^th  g^onococci.  Its  chief  source  is  the  transmission  of  blenor- 
rtagic  pus  from  the  sexual  orgrans  of  the  female  sex,  and  there- 
fore coitus  with  a  woman  sulferin^  from  bk*norrlMjea  of  the 
sexual  or^ns  is  the  main  source  of  bknion-hatjic  urethritis 
ui  the  male.  It  is  an  e\ident  conditio  sine  qua  non  that  the 
Woman  from  whom  a  man  acquh\*s  blenorrhag-ic  urethritis, 
^^^t  hei^self  suffer  from  blenorrhoea.  That  tliis  cannot  always 
^proven  on  confrontation,  results  from  the  incomplete  ex- 
amination and  from  the  fact  that  the  disease  is  frequently 
latent  and  presents  no  symptoms  in  the  female.  This  is 
**|>e*?ially  tnae  of  chronic  blenorrhoea.  The  fact  that  several 
*ftt«i  may  acquire  blenorrhcea  from  the  s;inu^  woman  while 
others  escape,  that  a  man  cohabits  with  a  woman  safely  for  a 
time  and  then  suddenly  acquires  blenorrhoea,  altbou^^h 

changes  have  occurred  In  the  woman,  only  proves  that 
infection  does  not  always  take  place,  hut  that  other  conditions, 
'avonible  to  infection,  must  be  present.  In  their  absence,  or 
when  conditions  arise  which  antagonize  infection,  the  latter 
*'ili  not  take  place.  Bkmorrhoea  of  the  sexual  org-ans  in  the 
female  is  therefore  the  most  important  source  of  blenori'hagic 
urethritis  in  the  male,  and  coitus  is  the  means  of  infection. 
Women  who  are  more  exposed  to  the  acquisition  of  blenorrhcea 
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because  they  bestow  their  favors  upon  a  number  of  men,  are 
also  more  dangerous  as  regards  the  transmission  of  clap.  Ac- 
cording to  Foumier's  statistics  .(1866)  infection  was  conveyed 
in  387  blenorrhoeas  in  men  by : 

Prostitutes,  public, 12 

"            private, 44 

Mistresses,  Actresses, 138 

Working  women,     .        .        .        .        .        .        .  126 

Servants, 41 

Married  women, 26 
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We  see  from  these  statistics  that  those  women  who  are 
prostitutes  without  being  under  police  control,  do  most  towards 
tlie  propagation  of  blenorrhoea,  married  women  less,  because 
they  suffer  less  frequently,  prostitutes  little,  because  although 
they  are  often  infected,  the  control  and  treatment  rapidly 
make  the  infection  harmless. 

We  have  said  that  coitus  is  the  chief  agent  in  infection,  but 
blenorrhoea  can  also  be  conveyed  in  other  ways.  For  example, 
by  unnatural  sexual  intercourse.  Thus,  Horand  (1886)  reports 
the  following  case:  A  medical  student,  previously  perfectly 
healthy  and  never  infected  with  blenorrhoea,  had  intercourse 
per  OS  with  a  prostitute,  but  avoided  other  modes  of  sexual  con- 
tact. A  few  days  later  pruritus  of  the  orifice  of  the  urethra 
was  experienced,  and  a  typical  urethritis  developed,  in  whose 
secretion  numerous  gonococci  were  demonstrated.  Inasmuch 
as  the  genitalia  as  well  as  the  buccal  mucous  membrane  of 
the  woman  were  found  healthy  on  examination,  Horand 
assumes  that  the  gonococci  were  deposited  in  the  girl's  mouth 
during  a  previous  coitus  per  os  with  a  man  suffering  from 
blenorrhoea  and  were  conveyed  in  this  way.  Langlebert, 
Clerc  and  Diday  report  similar  cases. 

Coitus  per  rectum  may  also  convey  blenorrhoea.  JuUien 
(1886)  relates  that  two  friends  had  sacrificed  to  the  same  god- 
dess. Orestes,  who  was  to  begin  the  sacrifice  but  knew  him- 
self to  be  unclean,  would  not,  for  the  world,  soil  the  sanctuary 
which  Pylades  was  to  enter  after  him.  In  order  to  avoid 
betraying  either  his  secret  or  his  friendship,  he  sacrificed  to 
Venus  Kallipygos.    Pylades,  who  knew  his  friend's  supposed 
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secret  but  was  i^orant  of  liis  tender  consitlenition,  thou;2rht 
it  was  more  prudent  to  deviate  from  the  usual  custom  and 
saciiUced  at  the  same  altar  as  his  friend.  Ort\ste.s  had  long- 
been  consoled,  while  Pylades  still  shed  abundant  tears.  Win- 
slow  (188G)  reports  an  epidemic  of  urethral  bleuorrha-a  wliieh 
broke  out  in  a  boys^  school.  Tliis  was  spread  through  peder- 
asty, starting  from  an  imported  case  of  clap. 

The  manner  in  which  the  infection  occui's  was  much  dis- 
cussed in  former  times,  Wendt  (18'27)  maintained  that  it 
occuiT€*d  after  ejaculation,  by  a  sort,  of  aspiratory  activity  of 
the  urethra,  and  adduces  in  e^idenee  the  fact  that  some  volup- 
tuaries, who  masturbated  in  lukewann  milk,  had  discharged 
from  the  urethra  a  few  drops  of  milk  just  before  the  next 
Ducturition,  Others  assumed  that  the  villus  is  absori>ed  by 
the  g^lans^  received  in  the  m^ethra  in  the  shape  of  a  gas,  sucked 
in  before  or  after  ejaculation,  or  that  it  only  causes  irritiition 
exterually.  All  these  assumptions  full  to  tlie  grrouud,  since 
we  know^  that  direct  tninsmission  of  tlie  j^onococci^containing: 
vehicle  is  necessary^  to  infection. 

Whether  contact  of  this  vehicle  with  the  orifice  is  sufficient 
for  infection,  or  whether  its  entrance  into  the  urethra,  if  only 
for  a  short  distance,  is  necessary,  must  be  left  undecided.  The 
latter  seems  moi*e  probable.  But  there  are  always  certain 
factors  which  favor  or  interfere  with  the  occurrence  of  infec- 
tion. We  know  that  not  alone  the  transmission  of  the  vu*us 
but  also  the  suitable  character  of  the  soil  is  necessary  in  every 
infection.  Even  if  the  first  condition  is  present,  the  receptivity 
of  the  soil  may  vary.  In  this  i-egai'd  one  factor  merits  special 
coiu^ideration*  A  slightly  alkaline  soil  seems  especially  adajded 
to  the  implantation  and  devebjpnient  of  gonococci  as  of  all 
other  viinileut  micro-orgpanisms.  The  mucous  membrane  of 
the  urethra  is  always  washetl  by  an  acid  fluid  on  account  of 
the  unne  which  remains  upon  it,.  This  amount  would  he  sufll- 
cient  to  cause  notable  injuiy,  during  an  ejaculation,  to  the 
semen,  which  is  extremely  sensitive  to  acids.  But  the  urethra 
pomiesses  spiN^ial  g-lands,  which  are  particularly  active  during 
erection,  and  are  desi«^^ned  to  neutralize  tliese  acids.  These 
glands  are  racemose  and  are  situated  in  the  mesh  work  of  the 
cori>ora  cavernosa.  During*  erection  this  meshwork  and  the 
glands  enclosed  within  it  are  subjected  to  the  pressure  result- 
ing^ from  the  stasis   of  blood   and   distention  of  the   corpus 
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cavemosum.  This  expresses  from  the  numerous  glands  a  clear, 
gelatinous,  alkaline  (not  acid,  as  was  stated  by  Sinety  and 
Henneguy,  1885)  fluid,  which  covers  the  mucous  membrane  of 
the  urethra,  neutralizes  the  traces  of  acid,  and  may  also  escape 
from  the  urethra  in  the  form  of  drops  as  urorrhcea  ex  libidine. 
This  alkaline  fluid  also  increases  the  receptivity  for  an  invasion 
of  gonococci,  by  making  the  soil  alkaline,  causing  swelling  of 
the  epithelium,  and  facilitating  the  entrance  of  the  germs. 
Hence  infection  is  favored  by  everything  that  stimulates  the 
secretion  of  this  alkaline  mucus.  This  includes  protracted  and 
repeated  coitus  and  all  factors  which  retard  the  occurrence  of 
ejaculation,  such  as  bodily  strain  or  drunkenness.  This  is  also 
true  of  coitus  which  has  been  preceded  by  long-continued 
sexual  excitement  and  the  attendant  protracted  erections, 
which  are  always  accompanied  by  urorrhcea  ex  libidine.  It  is 
questionable  whether  infection  is  favored  by  a  wide  meatus 
or  by  the  absence  of  ejaculation,  which  sweeps  away  the 
gonococci. 

Among  the  factors  which  are  unfavorable  to  infection  must 
be  mentioned,  brief  duration  of  coitus,  the  absence  of  repeti- 
tion of  the  act,  and  micturition  immediately  after  coitus.  The 
latter  rapidly  acidulates  the  soil,  and  thus  possibly  removes 
the  introduced  gonococci  from  the  membrane  or  even  kills 
them. 

To  what  extent  stimulants,  such  as  spicy  food  and  drink, 
and  cantharides,  favor  infection  must  be  left  undecided.  At 
all  events  they  lad^y  facilitate  infection  by  causing  protracted 
erections  on  account  of  the  increase  of  sexual  desire,  and  also 
by  the  stimulus  to  repeated  and  artificially  prolonged  coitus. 

But  the  production  of  urethral  blenorrhoea  requires  nothing 
more  than  the  entrance  of  the  gonococci  in  any  vehicle  into 
the  urethra.  And  so  a  clap  will  result  from  the  introduction 
of  a  gonococcus  pure  culture  for  purposes  of  experiment  or 
in  any  other  waj",  such  as  directly  through  the  medium  of 
articles  of  clothing,  instruments,  etc.  We  cannot  deny  the 
development  of  blenorrhoea  in  this  way,  although  authentic 
cases  of  this  kind  are  rare.  Among  the  laity,  however,  there 
is  a  remarkable  tendencj^  to  regard  this  mode  of  infection  as 
frequent,  and  to  accept  the  most  impossible  manner  of  infec- 
tion rather  than  to  accuse  the  mistress,  or  even  a  prostitute,  of 
effecting  the  infection. 
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Symptomatology, 

The  entrance  of  gonococci  into  the  meatus  and  perhaps 
also  into  the  front  part  of  the  urethra  causes  an  acute  catar- 
rhal inflammation  of  the  mucous  membrane  with  a  typical 
coui'se,  whicli  is  known  as  acute  urethra!  blenorrhoea  or  clap. 
How  far  does  the  disease  extend  alon^  the  canal  ?  The  older 
physicians  did  not  think  that  tlie  inflammation  involved  a 
larg-e  surface.  For  example.  Swediaur  (171^8)  believed  that 
clap  was  located  chiefly  in  the  fossa  navicnlaris,  where  it 
attacks  the  lacunce  of  Morg^agni,  while  all  claps  that  are 
situated  more  deeply,  at  the  curve  of  the  penis,  the  veru 
mont^anum,  neck  of  the  bladder  or  bladder,  resulted  from  im- 
|)n>p«*r  treatment  or  some  internal  cause. 

Later  observers  noticed  that  clap  may  extend  further  along- 
thr  mucous  membrane  and  may  evi-n  attack  the  entirf*  canaL 
Behrend  (1848),  the  translator  and  eoiuiuentator  of  Hunter, 
divided  blenorrhoea  into  a  blenorrhcjea  urethralis  penis  and 
blenorrhoea  urethra Hs  prostatica. 

Even  previous  to  this  time  DesruelJes  (1830)  had  g'one 
further,  and  distiiii^uished  four  kinds  of  blenorrhoea  according 
to  its  location:  1,  Chip  of  the  most  anterior  portion;  2,  clap 
of  the  pendulous  portion;  3,  clap  of  the  bulb;  4,  clap  of  the 
membranous  portion.  This  classification,  because  artificial, 
found  no  support,  and  tlie  opinion  gradually  gained  ^'-round 
that  clap  always  extends  along'  the  entire  urethrii,  from  the 
external  to  the  vesical  orifice.  Zeissl  and  Sig-mund  also  advo- 
cated this  view. 

But  this  opmion  did  not  i^Mnain  unopposed.  Lan^lebert 
(18t>4)  claimed  that  clap  is  often  eonflned  to  the  cavernous 
portion  of  the  urethra*  Tarnowsky  (1872)  uuxintained  that, 
iji  the  majority  of  cases,  the  process  does  not  extend  beyond 
the  boundaries  of  the  bulbous  portioih  The  same  opinion  was 
adopted  by  Mueller  (1875).  But  it  was  especially  Guytm  (1883) 
and  liis  pupil  Janiin,  who  clearly  proved  the  fact  that  acute 
typical  urethritis  is  confined  to  the  pai^  cavernosa,  that  the 
spread  of  the  process  to  tlie  \yi\v^  postei'ior  is  an  ominous  com- 
phcation,  which  does  not  belong  to  typical  nrethritis>  This 
doctrine  was  developed  on  French  soil  by  Aiibert  (1884),  Erand 
(1885),  Picard  (1885),  Bedoin  (188(;),  Crivt'lli  (18S(i),  and  trans- 
planted to  Germany  by  Ultzmann   (1883),  where  it  is  com* 
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bated  by  ov\y  one  opponent  of  note,  viz.,  Fuerbringer  (1884). 
We  have  also  become  convinced  that  clap,  in  its  typical  course, 
extends  to  the  bulb  and  no  further.  The  extension  of  the 
inflammatory  process  to  the  pars  posterior  must  be  regarded 
as  a  complication,  which  produces  deviations  from  the  typical 
course,  and  may  be  the  source  of  other  serious  sequelae  and 
complications,  in  other  words,  which  change  the  symptoma- 
tology materially  and  aggravate  its  course. 

The  typical  form,  which  extends  only  to  the  bulb,  we  call 
acute  anterior  urethritis,  while  the  term  acute  posterior 
urethritis  is  used  when  the  process  extends  to  the  pars  pos- 
terior, and  thus  really  over  the  entire  mucous  membrane,  on 
account  of  the  predominance  of  the  symptoms  which  result 
from  the  affection  of  the  posterior  portion. 

Acute  Anterior  Urethritis. 

Acute  anterior  urethritis  is  a  blenorrhagic  inflammation, 
with  a  typical  course,  of  the  mucous  membrane  of  the  pars 
cavernosa  and  bulbosa  urethrse.  Beginning  with  slight  symp- 
toms after  several  days'  incubation,  the  process  gradually  in- 
creases, at  flrst  in  intensity,  then  in  extent,  and  reaches  its 
acme  in  both  respects  at  the  end  of  the  second  or  beginning  of 
the  third  week.  It  then  diminishes  gradually  in  intensity  and 
extent  in  the  same  direction,  i.e.,  from  before  backwards,  and 
terminates  in  flve  to  six  weeks. 

Every  blenorrhcea  begins  with  a 

Period  of  incubation,  i.e.,  if  an  individual  has  been  exposed 
to  infection,  the  first  symptoms  do  not  occur  immediately 
afterwards,  but  an  appreciable  interval  of  apparent  perfect 
health,  which  is  known  as  incubation,  intervenes  between 
infection  and  the  first  symptoms.  This  incubation  is  explained 
on  the  ground  that  the  virus  is  conveyed  in  extremely  small 
quantities,  and  in  the  beginning  produces  very  slight  symp- 
toms which  can  neither  be  seen  nor  felt.  But  the  virus 
animatum,  having  reached  a  favorable  soil,  increases  rapidly, 
and  the  evidences  of  reaction  increase  in  the  same  measure, 
until  finally  they  reach  the  bounds  of  the  visible.  The  incuba- 
tion then  ceases.  The  length  of  this  period  varies  between 
quite  considerable  limits,  and  its  determination  is  often  made 
difficult  by  the  uncertain  and  false  (intentionally  or  otherwise) 
statements  of  the  patient. 
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The  follo\%iiig  is  the  duration  of  incnbatioxi  as  shown  by  thc^ 
statmiics  of  4T9  cases  by  Eisenmunn  (1830),  Hackei"  (1850)  and 
Hoelder(1851); 

1  day  in 11  cases 

3  days  in 50  *' 

3  *'       '^ 126  " 

4  *^       - 63  *' 

5  "'       ** 49  " 

6  *'       *' 10  " 

7  "       « 63  ** 

9  **"^        .                         .        .        *        •  12  " 

10  *'       " 23  « 

11  '*       " 0  *' 

12  *'".......  8  " 

13  "       '* 6  " 

14  *'       "        • 19  " 

19  "       "        .        , 2  " 

20  "".......  1  " 

ao    ''       " 1  ** 

Uncertain  in 9  " 

479 

The  greatest  number  of  cases  develop,  therefore,  on  the 
Uiird  day,  more  than  two-thirds  within  the  first  week  {;l8f)  out 
of  479);  a  period  of  incubation  louder  than  fouiieen  days  is 
extremely  rare. 

In  truth,  the  duration  of  the  period  of  incubation  varies,  as 
a  rule,  between  three  and  five  days.  It  is  usually  shortest 
after  a  lli^st  infection,  and  generally  becomes  somewhat  longer 
after  subsequent  infections,  but  it  rarely  exceeds  six  or  seven 
da>^. 

Extremely  short  periods  of  incubation,  such  as  twenty- 
fours  or  less,  are  very  suspicious.  It  is  particularly  suspicious 
as  regards  the  question  whether  we  have  to  deal,  not  with  a 
jCresh  infection,  but  with  a  previous,  apparently  cured  clap, 
rhicb  ran  a  latent  coui-se  for  a  longer  or  shorter  period  and 
tacerbated  on  account  of  recent  coitus,  the  exacerbation  being 
regarded  as  a  fresh  infection. 

Nor  should  stateraent-s  concerning  long  periods  of  incuba- 
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tion  be  accepted  without  further  inquiry.  In  such  cases  it 
usually  happens  that  infection  resulted  from  coitus  performed 
a  longer  or  shorter  period  before,  and  this  was  followed  by 
subacute  urethritis,  which  was  overlooked  by  the  inattentive 
patient.  An  excess  in  Baccho  or  some  other  noxious  agent 
then  brought  the  process  to  its  complete  acute  development  and 
this  impressed  the  patient  as  the  beginning  of  a  fresh  disease. 
It  is  also  evident  that  the  conduct  of  the  patient  in  other  re- 
spects will  also  influence  the  duration  of  incubation.  Atten- 
tion and  sensitiveness  on  the  one  hand,  recklessness,  inatten- 
tion and  slight  sensitiveness  on  the  other  hand,  will  cause  the 
first  morbid  symptoms  to  be  noticed  sometimes  earlier,  some- 
times later. 

The  period  of  incubation  is  important  in  so  far  as  it  draws 
a  sharp  line  between  virulent  blenorrhoea  of  the  urethra  and 
all  those  catarrhs  which,  symptomatically  like  blenorrhoea, 
owe  their  development  to  mechanical  and  chemical  influences 
and  which  develop  immediately  after  such  action,  so  that  a 
period  of  incubation  is  absent.  Thus,  if  a  catheter  or  bougie 
is  introduced  into  the  urethra  of  a  perfectly  healthy  individual 
and  a  sharply  astringent  or  caustic  injection  is  made,  a  puru- 
lent secretion,  accompanied  by  inflammatory  symptoms,  will 
appear.  Apart  from  the  absence  of  gonococci  this  will  be 
characterized  by  the  fact  that  it  begins  at  once  or  a  few  hours 
after  the  injection. 

The  transition  from  the  period  of  incubation  to  the  morbid 
process  forms  a  longer  or  shorter 

Prodromal  Stage, — The  patients  experience  a  slight  tickling 
or  pricking  at  the  orifice,  both  spontaneously  and  on  urination, 
the  orifice  appears  somewhat  reddened  and,  if  urine  has  not 
been  passed  for  some  time,  the  lips  of  the  meatus  are  glued 
together,  or  a  viscid,  slightly  grayish  fluid  appears  between 
them  in  the  shape  of  a  small  drop.  In  sensitive  individuals 
slight  general  symptoms  —  depression,  malaise,  anorexia — 
occur  at  this  time.  These  are  probably  of  a  psychical  char- 
acter, the  result  of  a  premonition  of  the  things  to  come. 

The  prodromal  symptoms  are  rapidly  aggravated  and  pass 
into  the 

Florid  Stage. — The  mucous  secretion  at  the  orifice  increases, 
but  is  gradually  converted  into  a,  at  first,  milky,  then  creamy 
pus.    In  a  short  time,  usually  at  the  end  of  the  first  week  or 
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beginning*  of  the  second  week,  thick  g^reen  pus  appears,  and  its 
amount  soon  becomes  so  coiiHiderable  that  it  exudes  day  and 
night  in  the  form  of  largre, heavy  drops, and  soils  the  genitalia 
and  clothing  of  the  patient.  The  inflammatory  phenomena,  of 
Vhich  the  suppuration  is  a  symptom,  increase  to  an  equal 
degree.  The  meatus  and  surrounding  parts  are  reddened,  the 
coui'se  of  the  entire  urethra  in  the  pendulous  portion  is  swolk»n 
and  t^inder  on  pressure;  lancinating-  pains  occur  spontaneously, 
but  are  especially  violent  during  erections.  The  latter  ai^a 
particularly  frequent  at  nig-ht  and  extremely  distressing  to  the 
patient.  This  is  also  true  not  infrequently  of  pollutions.  On 
account  of  the  swelling:  of  the  urethral  mucous  membrane,  the 
stream  of  urine  becomes  very  narrow,  dividi^d  and  Hi>lit  up, 
and  the  paasage  of  urine  along:  the  urethra  is  extremely  painful 
and  attended  by  more  or  less  intense  bui'ning  along-  the 
ra.  All  these  symptoms  increase  until  the  end  of  the 
nd  wei4c  or  beginning:  of  the  third  week.  At  tliis  time  the 
itifliininiatory  process  has  extended  to  the  bulb.  Pressure,  and 
a  feeling"  of  warmth  and  fullness  in  the  perineum,  are  added  to 
the  other  symptoms,  and  their  severity,  together  with  the 
slight  nocturnal  rise  of  temperatui-e  and  the  insomnia  due  to 
the  painful  erections,  reduce  tlie  patients,  mentally  and  physi- 
cally, not  a  little. 

At  this  tinif* — about  the  middle  or  end  of  the  third  week — 
the  symptoms  usually  undergo  a  nipi<l  change  for  the  better 
in  t^'pical  castas  of  acute  anterior  urethritis.  The  inflammatory 
phenomena  and  the  subji*ctive  symptoms  diminish,  the  secre- 
tion, although  still  profuse  at  first,  becomes  thinner  and  milky, 
lat^r  mucous,  then  diminishes  in  amount,  and  is  reduced  to  a 
»maU  amount  of  grayish  iiuicus  which  glues  tog:etht»r  the  lips 
of  the  meatus  and  is  visible  only  in  the  morning.  Finally,  this 
disappears  and  the  entiie  process  may  have  undergone  re- 
covery by  the  flfth  or  sixth  week  after  infection. 

In  severe  cases  deviations  from  the  course  just  described 
may  take  place,  inasmuch  as,  after  the  acme  (third  week)  the 
inflammation  spreads  to  the  pai^s  posterior, or  after  the  ter- 
minal stage  the  process  passes  into  a  chronic  stag:e, 

Cnilder  cases,  especially  under  the  favorable  hygienic  and 
•  conditions  to  which  liospital  patients  ar^e  subjected, 
►cess  may  be  materially  shortened  without  any  other 
t  the  most,  antiphlo^stic  treatment,  because  the  proc- 
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ess  does  not  occupy  its  entire  territory,  but  is  confined  to  a 
portion  of  the  pars  pendula,  and  without  attaining  its  full 
development  is  completely  cured  in  two  to  three  weeks. 

Even  when  the  course  is  perfectly  typical  the  intensity  of 
the  process  varies  extremely  in  different  cases.  Moderate 
suppuration,  mild  subjective  symptoms  consisting  of  sUght 
burning  during  micturition  and  slight  pain  on  erection, — and 
abundant,  even  sanguino-purulent  secretion,  almost  constant 
pains,  increasing  very  considerably  on  urination  and  erection, 
and  not  inconsiderable  general  symptoms,  are  the  extremes. 
As  a  rule,  the  first  infection  is  the  most  intense,  later  ones  are 
milder;  they  rival  the  first  attack  in  severity  only  when  oc- 
curring at  intervals  of  several  years.  As  a  matter  of  course 
the  virulence  of  the  conveyed  secretion  plays  a  part  which 
should  not  be  underestimated. 

We  will  now  consider  the  individual  symptoms  somewhat 
more  in  detail. 

Inflammatory  Symptoms. — If  we  examine  the  patient's 
genitals  we  will  find,  in  mild  cases,  merely  a  sUght  redness  of 
the  orifice  and  the  surrounding  parts.  The  mucous  mem- 
brane  of  the  meatus  is  somewhat  everted,  as  the  result  of  the 
swelling,  reddened,  and  covered  with  crusts  of  dried  pus.  In 
the  severer  cases  the  swelling  is  more  pronounced,  and  is  not 
confined  to  the  \icinity  of  the  orifice;  the  entire  glans  penis  is 
swollen,  reddened  and  in  a  condition  of  semi-erection.  The  ec- 
tropion of  the  mucous  membrane  is  more  marked,  and  the 
latter  is  excoriated  and  bleeds  readily.  The  prepuce  is  oede- 
matous,  but  has  the  normal  color;  or  it  may  also  be  reddened, 
and  the  redness  and  swelling  then  extend  more  or  less  to  the 
integument  of  the  penis.  Beneath  the  skin  we  not  infrequently 
see  and  feel  one  or  more  strands,  partly  cylindrical,  partly 
spindle-shaped,  which  may  attain  the  thickness  of  the  little 
finger.  These  are  painful  on  palpation  and  may  be  traced  to 
the  symph3'sis.  The  integument  over  them  may  be  still  mov- 
able, but  it  is  often  adherent  to  the  strands,  especially  when  it 
is  also  reddened  and  oedematous.  These  strands,  which  often 
take  their  origin  from  the  frenulum,  pass  around  the  coronary 
sulcus  in  an  arch  and  unite  in  the  median  line  of  the  dorsum, 
are  infiamed  lymphatics  (acute  lymphangioitis).  This  affec- 
tion, although  very  painful — it  is  attended  by  painful  tension, 
particularly  during  erection — is  a  relatively  harmless  and  in- 
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sicrniflcant  complication  which  usually  undergoes  rapid  rt*sohi- 
tion. 

The  urethra  is  more  or  less  swollen  aloii*^:  its  ontire  cou!*se, 
and  pressure  upon  it  is  painful,  particularly  in  the  re^rion  of 
the  fossa  na\icularis.  Alon.tc  the  coui*so  of  the  urethra  we 
often  feel  more  or  less  numerous  noclules  as  hir^e  as  a  millet 
seed,  consisting'  of  swollen  follicles  which,  in  very  acute  cases, 
are  often  arrang:ed  in  rows  like  a  rosary. 

Secretion. — This  is  the  most  constant,  often  almost  the  sole 
s3Tnptom  of  bJenorrhwa,  It  varies  according'*  to  the  sta^e  of 
the  process,  and  the  ahundance  and  puruleuce  of  the  secretion 
are  the  most  important  ^au^e  of  its  iu tensity. 

The  secrt*tion  is  ninco*pui*ulent.  Its  ahundance  is  propor- 
tionate not  alone  to  the  intensity  but  also  to  the  extent  of  the 
process.  Slight  at  the  onset,  the  amount  increases  from  day 
to  day,  reaches  its  maximmu  with  the  acme  of  tlie  inflamma- 
tory processor  somewhat  later,  and  then  jtrraduall^^  diminishes. 
It  is  often  very  considerable  at  the  heig"ht  of  the  disease. 
When  the  patient  stands  before  us  sti-ipped,  the  pus  not  in- 
frequently wells  out  in  drops  from  the  nrcthra.  The  amount 
of  sectvtion  varies  not  alone  according  to  the  stagre  of  the 
disease,  but  also  according  to  the  tinii*  of  day.  Most  patients 
notice  that  the  secretion  is  greatest  in  the  morning,  dimiiiislies 
towaixls  noon  and  is  least  at  night;  it  then  increases  again 
until  morning.  These  varintiims  in  the  accumulated  amount 
of  secretion  depend  in  part  upon  the  time  allowed  for  its  accu- 
mulation. It  will  tlepend  evidently  on  the  intervals  in  which 
the  urethra  is  cleansed  of  secretion  hy  urination.  The  fact 
that  the  patients  generally  urinate  either  not  at  all  or  only 
once  during  the  night  is  brought  into  causal  relation  with  the 
fact  that  the  morning  secnition  is  the  most  considerable. 
This  relation  is  undeniable,  but  it  is  not  the  only  cause  of  the 
increased  morning  secretion.  Accurate  oliservations  have 
shown  that  in  the  courst*  of  every  acute  clap  noctunial  exacer- 
bations and  diurnal  remissions  alternate  periodically.  The 
amount  of  pus  found  in  the  morning  is  always  considerable, 
even  if  the  patients  mict  lu^atr  between  three  and  four  o'clock 
and  thus  discharge  the  pus.  If  they  retain  the  urine  five  or' 
mx  hours  during  tlie  day,  the  accumulation  of  pus  is  never  as 
gtviit  as  in  the  morning.  The  inliammatory  symptoms  are 
also  aggravated  at  night.     Patients  who  are  constantly  in 
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bed,  as  in  the  hospital,  may  sleep  quietly  for  several  hours 
during"  the  day,  without  being  annoyed  by  erections,  but  they 
are  hardly  asleep  at  night  before  they  are  awakened  by  an 
erection. 

But  these  exacerbations  and  remissions  are  not  so  distinct 
in  patients  who  remain  permanently  in  bed.  For  this  reason 
I  believe  that  the  nocturnal  exacerbation  is  due  in  part, 
though  not  entirely,  to  the  noxious  influences  of  the  day. 

The  amount  of  secretion  may  be  gauged  from  that  which 
escapes  from  the  meatus,  but  accurate  data  concerning  the 
quantity  and  nature  of  the  secretion  are  also  furnished  by  ex- 
amination of  the  urine,  which  presents  essentially  different 
appearances  in  the  different  stages  of  the  disease. 

We  will  first  emphasize,  from  a  diagnostic  stand-point,  the 
fact  that  in  acute  anterior  urethritis  the  production  of  pus 
takes  place  in  the  pars  pendula  and  bulbosa.  If  the  pus  is 
produced  in  large  quantity  it  will  escape  from  the  orifice  of 
the  urethra,  and  its  passage  from  the  bulb  into  the  pars 
posterior  is  impossible.  If  a  patient  who  is  suffering  from 
anterior  urethritis  passes  urine,  the  pus  accumulated  in  the 
urethra  will  be  swept  away  by  the  first  stream,  which  thus 
becomes  cloudy.  The  urine  passed  subsequently  finds  the 
urethra  free  from  secretion  and  therefore  remains  clear.  If 
we  perform  Thompson's  test  with  the  two  glasses,  i.e.,  direct 
the  patient  to  pass  the  urine  in  two  parts  into  two  beakers, 
the  first  urine  passed  alone  will  contain  secretion,  the  urine  in 
the  second  glass  will  remain  clear. 

The  nature  and  amount  of  this  secretion  are  shown  much 
more  clearly  by  examination  of  the  first  urine  passed  than  by 
looking  at  the  secretion  as  it  wells  up  from  the  urethra.  In 
the  prodromal  stage  the  secretion  is  slight  and  mucous;  it  is 
rolled  together  by  the  urine,  in  which  it  appears  in  the  shape 
of  fine  or  coarse  threads,  clap  threads.  The  amount  of  secre- 
tion gradually  increases  and  becomes  more  purulent,  its  color 
grows  milky.  The  urine  is  then  more  or  less  cloudy,  and  if 
allowed  to  stand,  two  layers  are  seen  at  the  bottom  of  the 
vessel.  The  lower  one  is  a  narrow,  firmer  layer  of  pus  com- 
posed of  small,  yellowish-white  clumps ;  the  upper  layer  is  a 
broader,  looser,  grayish  layer  of  mucus,  above  which  the  urine 
itself  looks  clear.  The  more  purulent  the  secretion,  the  more 
the  width  of  the  mucous  layer  diminishes  and  that  of  the 
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puralent  layer  increases,  and  in  the  purulent  sta^f,  at  a  time 
when  the  abundant  secretion  is  deep  yellow  or  even  ^^reenish 
yellow,  the  sediment,  which  is  usually  deposited  rapidly,  is  only 
purulent.  As  the  process  in\ proves  the  purulent  secretion 
be?comes  muco-purulent,  then  mucous,  and  diminishes  in 
quantity;  in  the  mucous  terminal  sta^e  we  ftnd  only  a  few 
shreds  of  mucus  and  pus  m  otherwise  clear  urine. 

'Microscopical  examination  of  the  secretion  furnishes  inter- 
esting^ data  concerning'  the  morpholo^ncal  constituents  and  the 
presence  of  g-onococci. 

In  the  be^innin^  the  mucous  secretion  of  the  prodromal 
stage  or  the  shreds  collected  from  the  urine  contain  (Plate  III., 
Fig:.  S)  chiefly  large,  rhombic  pavement  epitlielium  and  <mly 
a  few  pus  cells.  The  gonococci,  which  are  usually  irn^sent 
in  no  small  numbers,  are  in  great  part  free,  in  part  are  sit- 
uat^ed  upon  or  more  rarely  within  the  epithelial  cells,  and  also 
within  the  pus  corpuscles. 

In  the  sta^eof  muco-purulent  secretion,  the  number  of  gon- 
ococci first  increases,  then  the  pus  corpuscles;  many  ]>us  cells 
are  more  or  less  filled  with  gonococci.  Free  masses  of  the 
cocci  are  rare,  and  when  pn^sent  they  can  usually  he  distinctly 
recognized  as  derived  from  the  destruction  of  pus  cells  which 
had  been  filled  with  the  organisms.  Pavement -epithelium 
cells  are  scanty  and  usually  more  or  less  filled  with  gonococci. 
Oval,  polygonal  and  cuboid,  mononucleated  ti'ansitional  epithe- 
lium, also  partly  filled  with  gonococci,  are  moi'C  numerous. 

At  the  height  of  the  process  (Plate  III.,  Fig.  t>)  all  other 
cellular  constituents  diminish  in  comparison  with  the  pus  cells, 
which  are  present  in  large  numbers  and  dominate  the  field. 
The  number  of  gonococci  also  seems  smaller,  although  there 
are  still  a  large  number  of  gonococci-containing  pus  cells.  I 
do  not  think  that  the  number  of  gonococci  diminishes  at  this 
stag^,  but  the  relatively  more  rapid  production  of  pus  corpus- 
cles makes  their  number  appear  smaller.  Pod  res  (188^))  states 
that  in  one  series  of  cases,  at  this  stage,  he  found  all  the  gono- 

ci  in  pus  cells  and  very  ftnv  free  ones,  in  a  second  series  of 
the  niajorit;^^  of  the  gtmococci  were  free.  The  fli*st  series 
ran  a  mild,  the  second  a  s*?vere  course.  In  the  numerous  ex- 
aminations which  I  have  made,  I  have  been  unable  to  confirm 
these  statements,  especially  tht^ir  prognostic  significance. 

In  the  terminal  stage  (Plate  III.,  Fig.  7),  the  number  of 
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gonococci  and  pus  cells  becomes  smaller,  transition  epithelium 
cells  are  numerous,  pavement  epithelium  scanty.  The  serous 
secretion  and  shreds  of  this  stage  consist  mainly  of  transition 
epithelium,  a  few  gonococci  and  pus  corpuscles. 

And  thus  the  microscope  furnishes  no  unimportant  data 
concerning  the  duration  of  the  process.  If  the  orifice  is  slightly 
reddened  and  a  slight  mucous  secretion  is  present,  while  the 
microscope  shows  that  the  secretion  consists  of  abundant  flat 
epithelium  and  numerous  gonococci  but  few  pus  cells,  we  have 
to  deal  with  a  recent,  beginning  infection.  If,  with  the  same 
symptom  complex,  the  secretioh  contains  numerous  transition 
epithelium,  few  pus  corpuscles  and  gonococci,  the  process  is 
approaching  recovery. 

The  presence  of  numerous  pus  corpuscles  and  gonococci  are 
evidence  of  the  severity  of  the  process,  while  few  gonococci 
make  the  disease  appear  milder.  But  in  order  to  draw  any 
conclusion  concerning  the  intensity  of  the  process  from  the 
number  of  gonococci,  we  must  examine  a  larg^  number  of  prep- 
arations from  the  same  day.  The  gonococci  are  not  distributed 
uniformly  in  the  pus,  they  are  more  abundant  on  one  sUde,  less 
abundant  on  another,  so  that  if  we  are  satisfied  with  the  ex- 
amination of  a  few  sUdes,  we  are  apt  to  arrive  at  the  opinion 
that  their  occurrence  is  intermittent  and  variable,  while,  on  the 
whole,  the  number  present  in  the  pus  runs  quite  a  parallel 
course  to  the  severity  of  the  process.  In  the  exammation  we 
should  always  use  the  pus  which  is  obtained  from  the  deepest 
part  of  the  urethra  by  pressure  from  the  outside.  Apart  from 
the  fact  that  we  thus  avoid  contamination  with  the  bacteria, 
which  are  always  present  in  the  pus  of  the  orifice,  we  obtain 
the  pus  from  the  most  recent  and  freshly  inflamed  parts.  This 
always  contains  more  gonococci  than  the  pus  of  the  anterior 
parts,  in  which  the  inflammation  has  perhaps  passed  its  acme 
at  the  time  of  examination. 

Subjective  Symptoms. — These  are  very  variable.  The 
most  frequent  and  characteristic  symptom  is  pain  during  uri- 
nation. This  varies  according  to  the  degree  of  inflammation. 
In  the  beginning  it  is  slight  and  manifested  by  a  mere  feeling 
of  warmth  during  the  passage  of  the  urine  and  for  a  little 
while  afterwards.  This  is  soon  converted  into  a  real  sensation 
of  pain.  It  is  especially  at  the  moment  when  the  first  drops 
of  urine  separate  the  swollen  mucous  membrane  of  the  ure- 
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thra  that  a  burning  pain  is  felt,  at  first  not  violent,  but  rap- 
idly iiicreasing  in  severity.  At  the  height  of  tlie  inflanjoiation 
this  feeling  is  so  violent  that  the  patients  delay  urination  as 
lon^  as  possible,  and  hardly  drink  any  fluids  in  order  to  avoid 
micturition.  The  common  French  term '*  chiuide  pisse  "  and 
the  Engrlish  '*  burnings  "owe  their  use  to  this  symptom.  After 
the  acme  of  the  inMammation  has  passed,  the  pain  soon  sul>- 
sides  and  disappears  lonjLT  before  the  suppuration.  In  excr^p- 
tional  cases  the  pain  nuiy  be  slight  dt^spite  abundant,  even 
greenish  suppuration,  while  slight  suppuration  is  sometimes 
attended  with  violent  pain. 

The  pain  Ls  located  in  the  entire  pars  pendula,but  one  point, 
usually  the  orilice  or  fossa  navicularis,  nmre  rarely  the  peno- 
scrotal an^le,  is  ^'enerally  mentioned  as  the  chief  site  of  the 
painful  sensation.  In  some  cases,  finally,  the  pain,  which  be- 
gun during  the  acute  stagf%  remains  long  after  the  general 
inflammatory^  symptoms  have  subsided. 

In  addition  to  the  pain  on  micturition  spontaneous  pains 
also  occur.  Before  the  affection  reaches  its  acme  these  pains 
are  especially  distressing,  and  consist  partly  of  entirely  sponta- 
neous, lancinating  pains  along  the  pars  pendula,  partly  of 
pains  which  are  produced  by  pressure,  miproper  position  of  the 
penis,  movement  and  the  sitting  posture.  In  severe  cases  they 
extend  into  the  testicles,  groins  and  along  the  seminal  ducts, 
and  impede  every  movement  of  the  patient. 

Sexual  Irniative  Symptoms. — ^These  are  hardly  ever  ab- 
sent in  a  case  of  acute  urethritis.  They  begin  in  the  prodromal 
stage  and  manifest  themselves  by  morbidly  increased  sexual 
desire,  more  frequent  and  vigorous  erections,  increased  impetus 
coeundi.  This  not  infrequently  leads  to  indulgence  in  sexual 
excesses,  which  are  usually  associated  with  increased  voluptu- 
ous  sensations.  But  this  condition,  ivhich  is  usually  not  disa- 
greeable to  I  he  patient,  does  not  last  long.  When  the  in- 
flammatory symptoms  are  fully  developed,  the  increased  sexual 
excitability  constitutes  one  of  the  greatest  sullerings  of  the 
patient.  As  in  the  prodromal  stage  frequent  and  very  vigor- 
ous erections  set  in,  but  tlie  swelled  nmcous  membrane  of  the 
urethra  does  not  answer  to  the  demands  for  space  caused  by  the 
elongation  antl  broatleningof  the  tensely  filled  corpora  cavern- 
osa; it  has  lost  some  of  its  i*lasticity.  The  patients  therefore 
complain^  at  each  erection,  of  a  feeling  of  distention  and  drag- 
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gmg  of  the  urethra.  If  we  have  the  opportunity  of  examining' 
the  rigidly  erect  penis  in  this  stage,  we  find  not  infrequently 
that  the  meatus  and  surrounding  parts  are  drawn,  in  a  funnel 
shape,  into  the  urethra  by  the  rigid  mucous  membrane.  This 
feeling  of  tension  increases  to  one  of  considerable  pain  by 
clonic  contractions  of  the  ischio-cavemosi  and  bulbo-cavemosi 
muscles,  whose  action  not  infrequently  forces  the  penis,  like  a 
pendulum,  against  the  abdominal  walls.  But  it  is  particu- 
larly the  moment  of  ejaculation,  during  the  pollutions  pro- 
voked by  the  sexual  irritation,  that  is  attended  by  violent 
pain.  If  the  inflammation  and  sexual  irritation  are  violent, 
the  intense  erections  and  the  consequent  ejaculation  of  semen 
may  produce  direct  ruptures  of  the  mucous  membrane,  hem- 
orrhages, and  thus  a  bloody  color  of  the  pus  and  semen — a 
condition  which  is  known  as  Russian  clap. 

The  sexual  irritation  is  constant.  Every  external  influence 
which  stimulates  the  sexual  sense  may  produce  erections  very 
quickly  in  patients  in  this  condition,  even  when  normally  of  a 
cold  disposition.  The  erections  are  especially  provoked  by  the 
heat  of  the  bed.  Hardly  has  the  patient,  who  is  usually  filled 
with  dread  of  the  coming  night,  gone  to  bed  and  fallen  asleep, 
when  the  first  erection  ensues  and  he  is  rudely  awakened  by 
the  pain.  When  walking  on  the  cold  floor,  the  application  of 
cold  compresses,  etc.,  have  relieved  the  erection  and  the  patient 
again  retires,  the  erection  appears  anew  and  the  night  is  thus 
full  of  misery. 

Not  infrequently  the  erections  are  constant  and  last  for 
hours  or  half  a  day.  If  the  corpus  cavemosum  urethras,  on 
account  of  the  swelling  of  the  urethral  mucous  membrane, 
cannot  follow  the  increase  in  size  of  the  corpora  cavernosa 
penis,  this  gives  rise  to  deformity  in  the  shape  of  the  organ. 
In  the  mildest  grade  the  glans  alone  is  bent  downwards  (this 
was  called  "une  gland  arque^'  by  Ricord);  in  the  severer  forms 
tlie  entire  penis  assumes  an  arched  shape,  witli  the  concavity 
downwards.  This  is  the  condition  known  as  chorda  venerea. 
In  contrast  to  the  inflammatory  chordee  due  to  inflammatory 
irritation  of  the  corpora  cavernosa,  this  is  also  known  as  spas- 
modic chordee,  because  some  observers,  such  as  Milton,  Koel- 
liker  and  Hancock,  do  not  regard  it  as  a  purely  passive 
process,  due  to  diminution  in  the  elasticity  of  the  urethral 
mucous  membrane,  but  as  a  spasm  of  the  longitudinal  fibres 
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of  the  smooth  muscular  layer  in  the  submucous  tissue  of  the 
urethm. 

Chordce  Is  one  of  the  most  distressing-  symptoms  of  acute 
urethritis.  The  pain  exphiins  the  l>rusque  muiiner  in  which 
the  patients  endeavor  to  rid  themselves  of  it,  by  placing  the 
curved  and  erect  penis  upon  a  hard  substance  anil  endeavor- 
ing' to  straighten  it  by  a  1)lo\v  of  tlie  fist.  Breaking"  chordee 
in  this  manner  is  an  extremely  old  custom.  Abu  Oseiba  men- 
tioned it  in  940  A-D.  This  practice  is  usually  disastrous  to  the 
patient.  The  ^^olent  injury  g:enen*lly  causi^s  rupture  of  tlie 
urethra  with  violent  hemorrhage,  pei'haps  followed  by  inlhim- 
matioo  of  the  corpora  cavernosa,  or  at  least  by  cicatricial 
stricture  of  the  urethra  after  i^^covery.  Paul  (1875)  and 
Jullicn  (1886)  mention  such  cases.  Voillemier  lost  a  patient 
from  the  hemorrhage.  One  of  Duforn's  (1854)  patients  per- 
formed coitus  wlien  sufT<*rin^  froiu  choixlee,  Se\i*re  bemor- 
rhag-e  set  in  afterwards,  the  penis  became  swollen,  eccbymoses 
in  the  skin  appeared,  and  dysuria  set  in.  Despite  vi.crorous 
antiphlo^osiSt  g-an^^rrenc  of  the  penis  set  in,  cystitis  and  death 
after  typhoid  sym]itoms.  The  autopsy  showed  ammouincal 
cystitis  with  ulcerations,  pyelit  s,  and  suppurative  nephritis; 
the  urethral  mucous  meuibrane  was  torn  3  cm.  and  C  cm.  from 
the  orifice,  tlie  lower  rupture  led  into  a  ^an^renous  cavity. 
Similar  symptoms  may  also  occur  after  chordee  without  ex- 
ternal injiurj'.  Villeneu%'e  (1873)  reports  a  case  in  which  chor- 
dee was  followed  byg^ani^rrene,  and  this  by  pyiemic  symptoms, 
phlebitis  of  the  prostatic  plexus,  metastatic  abscesses  in  the 
liver  and  lunj^rs,  and  deatli. 

D-isturbancea  of  the  Uischarge  of  Urine  and  Semen, — Tlie 
notable  diminution  of  elasticity,  associated  with  swellin^LCot  1  be 
urethral  mucous  membrane,  causes  disturbances  in  the  (hs- 
charge  of  ui^ine  and  semen*  The  SAvellinio:  of  the  mucous  mem- 
brane produces  narrowing"  of  the  lumen,  which  becomes  so  nmch 
more  evident  because  the  patient  does  not  employ  abdominal 
pressure  on  account  of  the  pain.  The  urine  is  therefore  evac- 
uated in  a  narrow,  feeble  stream,  which,  when  the  pain  is^i-eat, 
is  often  interrupted  on  account  of  the  reflex  contractions  of 
the  corapressoi*  urethra^.  When  the  inflammatory  symptonis 
are  pronounct*d,the  irritation  of  the  fli-st  drops  of  urine  may 
be  so  intense  that  retlex  contraction  of  tbe  compressor  occurs 
at   once  and  continues  spasmodically  for  some  time.     True 
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dysuria  may  develop,  inasmuch  as  this  spasm  occurs  with  every 
attempt  at  micturition.  The  diminution  in  the  elasticity  of 
the  swollen  urethra  is  also  a  cause  of  the  insuflacient  move- 
ment and  slow  discharge  qf  the  urine,  but  it  is  especially  the 
last  drops  in  the  rigid  tube  formed  by  the  swollen  mucous 
membrane  which  remain  behind  and  only  escape  gradually. 
Incontinence  is  thus  a  not  infrequent  symptom  of  urethritis. 
Ejaculation  Is  impeded  in  the  same  way,  and  the  semen  escapes 
slowly  and  drop  by  drop  from  the  urethra. 

General  Symptoms. — Blenorrhoea,  however  severe,  always 
remains  a  local  disease.  Nevertheless  its  acute  stage  is  always 
accompanied  by  a  series  of  usually  mild  general  symptoms. 
Slight  chilliness,  fever  of  slight  grade  (rarely  over  38°),  malaise, 
anorexia  and  mental  depression  develop.  The  appearance  of 
the  patient  usually  suffers;  he  has  a  sallow,  yellow  complex- 
ion, and  the  sunken  eyes,  with  rings  around  them,  disfigure 
the  hitherto  healthy  and  robust  individual.  Many  of  these  phe- 
nomena are  the  result  of  psychical  factors,  the  insomnia  due 
to  the  sexual  irritation,  and  the  changed  mode  of  life,  espe- 
cially the  abstinence  from  alcoholics.  But  these  factors  do  not 
explain  the  general  symptoms  entirely.  The  direct  migration 
of  gonococci  into  the  blood  is  hardly  conceivable,  but  it  can- 
not be  denied  that  the  vital  processes  carried  on  by  the  cocci 
in  the  urethral  mucous  membrane  may  produce  chemical  sub- 
stances (ptomaines)  which  pass  into  the  circulation  and  pro- 
duce a  toxic  effect. 

Course. — The  regular  course  of  acute  anterior  urethritis 
as  just  described  is  not  observed  in  all  cases,  and  it  might  even 
be  regarded  as  exceptional. 

In  the  typical  course  a  period  of  incubation  of  three  to  five 
days  is  followed  by  a  prodromal  stage  of  hardly  two  days. 
The  then  beginning  blenorrhagic  process  increases  in  severity 
for  about  fourteen  days,  reaches  its  acme  in  the  third  week, 
and  recovers  at  the  end  of  two  to  three  weeks,  the  entire 
process  thus  lasting  five  to  six  weeks.  There  may  be  varia- 
tions, however,  in  everj^  stage  of  the  disease. 

The  period  of  incubation  may  be  somewhat  shorter  or 
longer;  the  prodromal  stage  is  less  subject  to  change. 

The  length  of  the  acute  period  until  the  height  of  the  dis- 
ease may  be  very  materially  prolonged,  even  though  the  proc- 
ess does  not  extend  beyond  the  pars  anterior. 
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This  prolongration  may  result  from  the  long:er  course  of  the 
entire  acute  sta^e,  so  that  thnn*  or  even  fuiir  weeks  may 
elapse  before  the  disease  reaches  its  heig^lit.  It  then  looks  as 
if  the  inflammation  spreads  uiore  slowly  over  the  entire 
mucous  membrane^ 

Or  the  process  reaches  its  acme  at  the  usual  time  (about 
the  middle  of  the  third  week  or  even  earher),  but  remains  there 
for  a  week  or  more,  instead  of  a  few  days. 

The  coui*i*e  of  tlie  disease  is  much  more  often  prolong'CHl  by 
disturbances  in  tlje  coijrse  of  the  hist  sta^e*  In  typical  eases 
the  disease  diminishes  uniformly  in  intensity  and  extent,  after 
the  acme,  in  about  three  W€vks.  In  many  cases,  however,  this 
ijiiprovi*ment  is  not  noiform  but  interrupted.  Tin*  disease  iui- 
proves.then  rejuainsat  a  standstill  foratime^  ag:ain  imi^roves, 
and  so  on. 

In  equally  numerous  cases  recoveiy  is  interrupted  by  re- 
lapse's. Tlie  process  has  passed  its  acme  and  ma  lie  a  step 
towards  recover>%  when  suddenly  a  relapse  sets  in.  The  acute- 
ness  of  the  process,  the  secretion  and  subjective  symptoms 
increase,  and  asfconti  acme  m  reached,  usually  less  pronounced 
than  the  tli'st.  Thus  several  relapses,  whose  intensity  usu- 
ally grows  less  with  each  succeeding  one,  interrupt  the  course 
of  the  disease  until  finally  I'ecovery  is  t/stablislied.  These  re* 
lapses  may  even  occur  during  the  termiiial  mucous  stag'e  of 
clap. 

The  causes  of  this  abnormal  coui'se  are  partly  external, 
partly  in  the  patient.  It  may  result  from  constitutional 
anomalies.  Scrofula,  caeht^etic  frame,  pf>or  nutrition,  and 
syphilis  delay  the  course  of  clap  even  without  extenial  noxa, 
and  are  at  the  bottom  of  numerous  relapses.  But  pollutions 
are  the  most  frequent  cause  of  a  protracted  eoui-se.  The 
physician  then  fhids  himself  confronted  by  a  vicious  circle, 
which  is  not  always  easily  broken.  The  acute  proc(*ss  causes 
erections  and  pollutions;  tht_'se  increase  the  acuteness  of  the 
inflammation  and  thus  prove  a  renewed  cause  of  increased  sex- 
ual irritation.  If  the  pollutions  are  numerous  in  the  acute 
stag'e  they  intensify  tlie  iiillamniatiou;  if  they  occur  at  the 
acme  they  prolong  the  latter,  and  in  the  terminal  stag'e  they 
are  the  cause  of  frequirnt  relapses. 

External  causes  nta.y  prolong  the  disease  in  a  similar  way. 
Coitus  acts  in  an  analogous  manner  to  pollutions,  as  do  ex- 
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cesses  in  Baccho,  ingestion  of  spicy  food,  exhausting  exercise, 
walking,  riding,  driving  and  dancing. 

Intercurrent  diseases  also  affect  the  course  of  blenorrhoea. 
In  acute  diseases  all  the  symptoms  cease  so  long  as  the  fever 
continues.  It  seems  to  be  cured,  but  returns  after  the  cessa- 
tion of  the  fever.  Acute  general  diseases,  which  cause  great 
prostration  of  the  body,  favor  a  protracted  course  of  clap,  and 
certain  affections,  particularly  typhoid  fever,  are  apt  to  cause 
very  acute  inflammation  or  even  gangrene  in  urethritis  (Hoel- 
der,  1851).  Colds,  digestive  disturbances,  particularly  intesti- 
nal catarrh,  aggravate  the  course  of  clap.  Finally  we  may 
mention  that  in  severe  jaundice  the  pus  of  gonorrhoea  not  in- 
frequently possesses  a  deep,  saffron -yellow  color,  which  disap< 
pears  with  the  removal  of  the  jaundice. 

Varieties. — We  have  already  said  that  the  severity  and 
duration  of  the  disease  are  subject  to  material  variations.  It 
is  well  to  distinguish  three  large  groups,  which  merge  into  one 
another. 

1.  Subacute  Form. — The  first  infections  rarely,  repeated 
infections  more  often,  assume  a  subacute  torpid  course  from 
the  start.  The  incubation  and  prodromal  stages  last  longer, 
the  intensity  of  the  inflammatory  stage  is  less,  the  pain,  sex- 
ual irritative  phenomena  and  general  symptoms  are  almost 
or  entirely  absent.  The  secretion  long  remains  serous,  opal- 
escent, gelatinous,  although  its  amount  may  have  increased. 
It  never  becomes  more  than  muco-purulent,  although  pus  can 
always  be  demonstrated  microscopically  and  macroscopically 
at  some  stage,  and  I  doubt  the  existence  of  a  purely  mucous 
catarrh  after  blenorrhagic  infection.  Gonococci  can  always 
be  found  quite  abundantly  in  the  secretion;  in  the  beginning 
the  flat  and  transition  epithelium  cells  persist  verj"  long  and 
always  contain  gonococci.  The  number  of  pus  cells  is  rela- 
tively small.  The  impression  is  created  in  these  cases  as  if 
either  the  virus  is  weak  or  the  receptivity  of  the  soil  is  dimin- 
ished and  the  gonococci  have  penetrated  less  deeply,  so  that 
epithelial  desquamation  suffices  for  their  removal,  and  irrita- 
tion of  the  i)apillar3^  body  with  secondary  emigration  of  pus 
cells  occurs  only  to  a  slight  extent.  This  form  is  as  insidious 
as  it  is  mild  in  its  manifestations.  The  subjective  symptoms 
are  so  slight  that  they  are  often  entirely  overlooked  by  the 
patient.    Noxious  influences  may  give  rise  to  exacerbations. 
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but  these  are  often  only  tenipoi^ary.  And  so  the  process 
spreads  not  infrequently  to  the  pars  posterior*  and  there  pv€*s 
rise  to  the  development  of  subacute  and  chronic  urethritis 
posterior  and  prostatitis* 

t.  Aciite  Form, — Purulent  clap,  the  type  of  the  acute  ure- 
thritis as  described  by  us,  and  is  especially  observed  at  the 
first  infection. 

3.  Feracute  Form,  or  phlegiiionous  clap,  with  intensifica- 
tion of  all  the  objective  and  subjective  syniptonis.  rncuba- 
tion  and  the  prodromal  staj^re  are  sliort,  the  syinptoms  of  the 
acute  sta*?e  intense.  Marked  swelling-  of  the  entire  penis  with 
CBdema  of  the  prepuce,  lyuiphang-ioitis^  abundant  pui-nlent 
secretion,  associated  in  i*are  cases  with  the  exhdiatiun  of 
croup- like  membranes,  or  a  reddisli  l>rown  to  black  coloi*  of 
the  pus  on  account  of  admixture  with  blood,  marked  symp- 
toms of  sexnal  irritation,  chordee  and  polbitlonsjntense  pains* 
pronounced  implication  of  the  ^'^eneral  system;  the  number 
of  gonococci  in  the  st^cretion  is  often  enormous* 

Posterior  Acute  Urethritis. 

In  discussing^  tbe  course  of  acute  anterior  urethritis  we 
have  mentioned  that  the  inflammatory  stag'e  increases  up  to 
a  certain  point,  and  then  slowly  diminishes  to  complete  recov- 
ery. The  amount  of  secretion  in  the  uriiu*  varies  in  a  eorrt*- 
sponding'  manner.  If  the  test  of  the  two  vessels  is  made,  the 
first  urine  passed  alone  is  cloudy,  the  second  is  clear,  and  there 
is  always  a  correspondence  bt»tween  the  amount  of  pus  escap- 
ing" from  tlie  meatus  and  the  cloud  mess  of  the  urini^  The 
reason  is  evident.  The  pus  produced  in  the  pars  anterior  can 
only  cloud  the  flrst  urine,  and  not  bc^in^  retained  b^'  any  mus- 
cular force,  it  must  flow  lovvaVtls  the  orillce  of  the  usually 
pendulous  urethra. 

In  the  third  week  occurs  the  turning  point  in  the  course  of 
urethritis,  the  acme  which,  whether  long*er  or  shorter  in  dura- 
tion, always  forms  a  bountlary  stone,  which  is  inthcative  of  a 
changr<?.  We  are  already  acquainted  with  the  changre  for  the 
better,  but  a  chan/£j:e  for  th4»  %vorse  may  also  occur.  The  blen- 
orrhag'ic  process Jutherto  confined  to  the  pars  anterior,  passes 
the  compressor  urelhne  and  extends  to  the  pars  posterior. 
The  blenorrha*a  thus  attacks  the  entire  urethral  mucous 
membrane  to  the  ostium  urethras  vesicate. 
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With  this  transition  the  blenorrhaglc  process  has  become 
a  much  more  severe  disease.  The  typical  course  has  not  ceased 
altogether,  but  it  is  rarer.  Disturbances  of  the  typical  course 
by  complications  and  spread  of  the  blenorrhagic  process  are 
more  common,  the  prognosis  more  serious,  the  treatment  is 
more  difficult. 

The  spread  of  the  disease  to  the  pars  posterior  occurs  at  a 
time  when  the  acuteness  of  the  process  in  the  pars  anterior  is 
diminishing  and  does  not  interfere  with  the  latter.  On  the 
contrary,  I  am  inclined  to  maintain  that  the  development  of 
posterior  urethritis  favors  the  rapid  termination  of  anterior 
urethritis.  Disease  of  the  pars  posterior  spreads  quite  rapidly 
over  the  entire  mucous  membrane,  and  rapidly  attains  its 
maximum,  but  recovery  then  occurs  very  slowly,  after  a  usu- 
ally long  protracted  subacute  stage.  In  other  cases  acute 
symptoms  are  absent  and  the  course  is  subacute  and  pro- 
tracted from  the  beginning. 

The  direct  anatomical  connection  of  the  short  pars  poste- 
rior with  a  number  of  other  organs,  the  prostate,  bladder, 
seminal  vesicles,  epididymes,  offers  the  most  favorable  condi- 
tion for  the  spread  of  the  inflammatory  process,  and  urethritis 
posterior  is  often  merely  a  temporary  forerunner  of  cystitis, 
prostatis,  vesiculitis,  epididymitis. 

Whenever  these  complications  occur,  posterior  urethritis  is 
always  present.  The  latter  is  the  agent  in  the  production  of 
these  processes,  but  they  may  develop  together,  i.e.,  posterior 
urethritis  and  prostatitis,  cystitis  and  epididymitis  may  appear 
almost  at  the  same  time.  Or  the  development  of  posterior 
urethritis  may  precede  these  complications  for  a  long  time. 
Thus,  the  former  may  almost  have  run  its  course,  then  relapse 
on  account  of  external  noxious  influences,  and  the  first  or  even 
a  subsequent  relapse  may  give  rise  to  the  development  of  the 
complications  mentioned. 

I  have  already  said  that  posterior  urethritis  occurs  after 
the  acme  of  anterior  urethritis.  It  does  not  develop,  there- 
fore, before  the  beginning  of  the  third  week  after  infection, 
except  under  special  circumstances,  as,  for  example,  examina- 
tion of  the  diseased  urethra  with  the  sound  and  direct  trans- 
port of  blenorrhagic  pus  to  the  posterior  portions  of  the  ure- 
thra at  an  earlier  period. 

As  a  matter  of  course  it  may  develop  at  a  later  pei'iod.    It 
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does  not  develop  necessarily  after  the  first  acmei  but  may 
follow  a  relapse  of  tho  antt*rior  urethritis. 

The  causes  of  the  dmelopmeut  of  posterior  urethritis  are 
int^ernal  and  external. 

Internal  causes  are  to  be  looked  for  iii  the  constitution  of  the 
patient.  In  cachectic  indi%iduals^  those  sulTerin^  from  chronic 
disease^i,  such  as  tul>erculosis,  sc*rofula  and  syphilis,  anterior 
urethritis  is  generally  followed  spontaneously  by  posterior  ure- 
thritis, usually  about  the  thii^d  week.  Even  without  a  decided 
cachexia  the  urethra  of  some  individuals  forms  a  favorable 
soil  for  the  virus,  and  it  is  particularly  blonde,  slender  indi- 
viduals, with  a  tendency  to  catarrh  in  general,  w^io  also  have 
a  tendency  to  the  developm«mt  of  posterior  urethritis.  It  is 
also  certain  that  an  indi\iduai  who  has  once  suffered  from 
posterior  urethritis,  will  a^in  be  attacked  by  it  during'  the 
course  of  another  infection. 

In  all  these  cases  the  extension  of  the  disease  occurs  im- 
mediately after  the  first  acme,  i.e.,  in  the  thinl  week,  and  usu- 
ally without  any  noticeable  subjective  symptoms. 

All  the  external  causes  which  ^ive  rise  to  an  exacerbation 
or  relapse  of  anterior  urethritis,  excesses  in  venere  and  Baccho, 
spicy  food,  alcoholics,  pollutions,  excessive  exertion,  may  also 
cause  the  spread  of  the  process  to  tlie  pars  posterior.  Under 
such  circumstances  the  latter  usually  develops  brusquely, 
with  notable  subjective  syniptoiiis. 

If  the  anterior  un»thritis  had  been  reduced  to  slight  symp- 
toms at  the  time  of  the  action  of  the  irritant,  exivcerbation  of 
the  former  usually  remains  absent  in  case  posterior  urethritis 
develops. 

The  relative  frequency  of  anterior  and  posterior  urethritis 
cannot  be  accurately  determined.  Leprevost  (1H84)  claims  to 
have  observed  posterior  urethritis  in  |th,  Eraud  (1886)  in  |ths 
of  all  cases. 

If  the  extension  of  the  process  to  the  pars  posterior  occurs 
without  symptoms,  the  anterior  urethritis  appears  to  run  its 
normal  course  and  to  approach  n*covery.  But  one  synii)tom 
will  not  escape  us  if  the  patient  is  examined  wit  h  any  de>,^ree 
of  c^re.  On  examining  the  urine  it  will  be  found  that  the 
cloudiness  is  considerable  when  compared  with  the  diminish- 
ing* suppuration  visible  at  the  orifice  of  the  iii'etlinK  This  cir- 
cumstance alone  is  an  indication  that,  in  addition  to  the  snuill 
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amount  of  pus  produced  in  the  pendulous  portion,  and  which 
can  cause  only  slight  cloudiness  of  the  urine,  the  cloudiness 
must  be  due  to  some  other  cause. 

If  we  now  make  the  test  of  the  two  beakers,  t.e.,  direct  the 
patient  to  pass  the  urine  in  two  portions,  not  alone  will  the 
urine  in  the  first  glass  be  found  very  cloudy,  but  also  that  in 
the  second  glass,  though  to  a  much  less  extent. 

The  latter  can  result  only  from  cloudiness  of  the  urine  in 
the  bladder.  All  the  pus  which  remains  in  the  urethra  is 
washed  away  by  the  first  stream  of  urine,  and  if  the  urine  in 
the  bladder  itself  is  clear,  that  passed  into  the  second  vessel 
must  also  be  clear. 

The  pus  of  anterior  urethritis  can  freely  escape  externally, 
but  its  entrance  into  the  bladder  is  prevented  by  the  firm 
closure  of  the  compressor.  What  becomes  of  the  pus  pro- 
duced in  the  pars  posterior  ? 

The  tonus  of  the  pars  membranacea  and  prostatica  nor- 
mally closes  these  parts  in  such  a  way  that  no  lumen,  or  only 
a  capillary  one,  is  present.  This  tonus  is  still  further  in- 
creased by  the  inflammatory  irritation,  and  the  accumulation 
of  large  amounts  of  pus  is  therefore  impossible. 

The  pus  of  the  pars  membranacea  will  endeavor  to  escape 
from  the  tube  which  compresses  it  on  all  sides,  and  will  there- 
fore flow  forwards  into  the  bulb,  backwards  into  the  pars 
prostatica. 

The  pus  of  the  prostatic  .portion  will  endeavor  to  escape  in 
the  same  way.  Its  escape  anteriorly  is  prevented  by  the 
tonic  contraction  of  the  pars  membranacea.  There  is  no  ob- 
struction posteriorly,  because  the  bladder  is  not  closed  against 
the  urethra  and  possesses  no  power  to  prevent  the  entrance 
of  solid  or  fluid  bodies  from  the  prostatic  portion.  The  pus  of 
the  pars  prostatica  will  therefore  enter  the  bladder  and  caus^ 
cloudiness  of  the  urine  accumulated  there.  Another  circum- 
stance must  be  taken  into  consideration.  So  long  as  the  blad- 
der is  moderately  filled  the  pars  prostatica  remains  closed. 
But  when  the  bladder  becomes  fuller  the  pars  prostatica  is 
used  for  the  reception  of  the  urine.  It  is  therefore  evident 
that  the  pus  produced  in  the  pars  prostatica  and  in  part  de- 
posited in  it  will  be  mingled  with  the  urine  in  the  bladder. 
The  cloudiness  of  the  urine  will  therefore  be  most  marked 
when  prolonged  retention  of  urine  permits  the  formation  of 
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larger  amounts  of  pus.  On  the  other  hand  the  pus  will  only 
enter  the  urine  when  its  amount  is  so  lar^e  that  it  no  longer 
finds  room  in  the  pai-s  prostatica.  When  micturition  is  fre- 
quent, and  when  only  small  amounts  of  pus  are  produced  which 
could  not  enter  the  hladder,  the  urine  accumulated  in  the  bUid- 
der  will  remain  clear.  Hence  the  same  individual  will  pass  a 
clear  second  urine  if  micturition  is  frequent,  and  a  cloudy  second 
urine  if  micturition  is  infretiuent.  These  frequent  changes 
from  a  clear  second  to  a  cloudy  second  urine  are  one  of  the 
most  important  characteristics  of  acute  posterior  urethritis, 
and  an  important  ditTerential  sig-n  between  urethritis  and  cys- 
titis, in  which  the  mucus  and  pus  which  cloud  the  urine  are 
produced  m  the  bladder  itself,  and  therefore  a  second  clear 
urine  is  impossible. 

If  the  posterior  urethritis  is  very  acute,  the  second  urine 
is  always  cloudy;  if  it  is  subacute  and  the  quantity  of  pus 
smaller,  the  urine  will  only  be  cloudy  after  prolonged  retention. 
I  Posterior  urethritis  also  presents  a  tendency  to  nocturnal 

exacerbations.  The  prolonged  retention  of  urine  at  ni^ht  thus 
coincides  with  the  g-reater  production  of  pus,  and  individuals 
who,  during- the  remission  of  the  inflammation  in  the  day  time 
(when  they  also  urinate  more  frequently)  pass  a  clear  second 
urine  will  present  a  distinct  cloudiness  of  the  second  urine 
passed  in  the  morning.  Hence  follows  the  important  rule 
that  posterior  urethritis  cannot  l>e  excluded  unless  the  second 
portion  of  the  first  urine  paased  in  the  morning  is  cWar. 

The  test  of  the  two  vessels,  especially  with  the  morning 
urine,  will  permit  us  to  make  a  diagnosis  even  in  cases  of  slow 
posterior  urethritis,  which  begin  without  any  symptoms. 

In  thcvse  cases  the  first  portion  of  urine  is  always  more 
cloudy  than  the  second.  The  urine  has  been  made  cloudy  in 
the  bladder,  but  tlie  first  portion,  in  its  passage  through  the 
uivthra,  carries  with  it  all  the  pus  found  there.  The  second 
portion  passes  through  the  urethra  after  it  has  been  cleansed 
of  pus,  and  is  therefore  not  rendered  still  more  cloudy. 

The  degree  of  cloudiness  of  the  second  urine,  since  it  depends 

iupon  the  excess  of  pus  produced  in  the  pal's  posterior,  is  a 
gauge  of  the  intensity  of  the  inflammation. 
In  some  cases  posteiior  urethritis  develops  brusquely,  and 
is  characterized  by  a  series  of  often  very  typical  symptoms. 
Among  these  the  vesical  tenesmus  is  the  most  striking, 
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and  the  most  annoying  to  the  patient,  and  its  severity  is  pro- 
portionate to  the  degree  of  inflammation.  In  the  most  acute 
cases  the  tenesmus  is  constant  and  extremely  distressing.  It 
forces  the  patient  to  urinate  every  five  to  ten  minutes.  The 
amount  of  urine  discharged  is  then  very  small,  since  too  little 
time  is  given  for  the  filling  of  the  bladder.  The  micturition 
does  not  relieve  the  tenesmus,  which  continues  whether  the 
bladder  is  full  or  empty.  It  is  entirely  independent  of  the 
urine  and  is  not  produced  by  the  irritation  of  the  latter.  In 
discussing  the  physiology  of  the  subject,  we  stated  that  the 
normal  desire  to  urinate  is  called  forth  by  the  stimulus  exer- 
cised by  the  urine  upon  the  pars  prostatica.  But  this  feeling 
can  also  be  provoked  by  other  means — ^for  example,  by  the  in- 
troduction of  a  bougie  or  catheter.  This  is  also  the  case  when 
violent  inflammation  irritates  the  pars  prostatica. 

The  irritation  of  the  inflamed  mucous  membrane  of  the  pars 
prostatica  then  causes  permanent  desire  to  urinate,  and  hence 
its  complete  independence  of  the  condition  of  fullness  of  the 
bladder.  Every  influence  which  intensifles  the  inflammation 
also  increases  the  vesical  tenesmus.  It  is  therefore  increased 
by  rapid  movement,  especially  driving  and  riding,  and  dimin- 
ished by  quiet. 

The  vesical  tenesmus  is  more  characteristic  in  subacute 
than  in  acute  cases.  If  the  patient  has  evacuated  the  bladder 
he  feels  no  tenesmus  so  long  as  the  organ  is  gradually  filling. 
But  after  retention  of  urine  for  a  few  hours  the  desire  to  uri- 
nate, which  can  usually  be  overcome  without  difficulty  by 
healthy  indi\iduals,  becomes  at  once  so  imperative  that  the 
patient  cannot  restrain  it,  at  the  danger  of  involuntary  mic- 
turition. The  physiological  desire  to  urinate  is  caused  by  the 
stimulus  of  the  first  drops  of  urine  which,  when  the  bladder  is 
full,  pass  into  the  posterior  portion  of  the  pars  prostatica. 
The  desire  is  slight  at  first,  and  increases  with  the  amount  of 
urine  entering  the  pars  prostatica  and  the  increasing  pressure 
to  which  it  is  subjected. 

If  the  nmeous  membrane  of  the  pars  prostatica  is  moder- 
ately inflamed,  the  stimulus  of  the  inflammation  will  not  pro- 
duce spontaneous  desire  to  urinate.  But  the  first  drops  of 
urine  which  reach  the  inflamed  mucous  membrane  will  produce, 
instead  of  the  physiological,  an  intense  desire  whose  severity 
varies  according  to  the  degree  of  inflammation. 
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The  more?  acute*  cases  of  posterior  urethritis  are  usually 
accompaniecl  by  hiiem^ituria.  In  the  uiikier  cases  of  luema- 
turia  a  few  drops  of  bluod  only  aj>p<»ar  on  pressing"  out  the  last 
drops  of  urine.  This  blood  is  squeezed  out  of  the  inflanied, 
perhaps  ero<led  mucous  membrane  of  the  pars  prostatica  by 
the  contractions  of  the  sphincters  of  the  bladder;  it  does  not 
come  from  tlie  bladder  but  from  the  pars  posttn-ior.  This  was 
proven  by  Horovitz  (1885).  When  the  last  drops  of  urine  were 
passed,  in  patients  suffering'  from  ha^maturia,  he  introduced 
an  elastic  catheter  into  the  bladder,  washed  out  tlie  or^an, 
and  allowed  the  instrument  to  remain.  The  urine  diseharged 
from  the  bladder  throu^JTh  this  catheter  was  found  to  be  free 
from  blood, a  clear  proof  that  the  hemorrlia^e  is  not  situated 
in  the  bladder  itself.  When  tlie  liemorrliaiLire  is  juore  severe  the 
blood  which  flow^s  from  the  jiai's  posterior,  enters  the  bladder 
i^ith  the  pus  and  gives  the  urine  a  bloody  color.  The  patient 
then  passes  urine  which  is  bloody  in  both  portions^  and  a  few 
drops  of  blood  are  voided  with  the  last  drops  of  urine.  As  a 
matter  of  course  violent  tenesmus  is  always  associated  with 
this  acute  stag-e. 

Stibjective  Si/mptoms, — Otlier  subjective  symptoms  are 
almost  always  noticeable.  The  patients  usually  complain  of 
burning,  tickling,  perhaps  of  slight  lancinating  pains  in  the 
deep  portions  of  the  urethra  and  towards  the  anus,  which 
often  increase  after  micturition  and  defecation. 

Sexual  Irritative  Symptouia, — These  vary  according  to 
the  intensity  of  the  ]>roeess,  and  are  analogous  to  those  ob- 
served in  acute  anterit)i'  urethritis,  Priapistic,  painful  erec- 
tions are  g-enerally  absent.  The  erections  are  pamless  but, 
on  the  other  hand,  pollutions  are  frequent  and  the  moment 
of  ejaculation  is  accompanied  by  a  sticking  pain  in  the  deep 
portions  of  the  urethra.  The  pollutions  which  are  especially 
frequent  in  subacute  posterior  urethritis,  and  often  occur 
several  times  a  week,  owe  their  developuu^nt  to  the  inflamma- 
tory irritation  of  the  caput  ^alliiniginis  and  are  so  character- 
istic that  if  a  patient  begins  to  complain  of  frequent  pollutions 
in  the  third  or  fourth  week  of  an  urethritis,  the  physician 
should  always  examine  concerning  the  existence  of  a  posterior 
urethritis* 

Secretion.— The  secretion  is  analogous  to  that  of  anterior 
uretliritis,  /.e.,  muco-puru!ent,  the   proportions  varying   ac- 
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cording  to  the  acuteness  of  the  inflammation.  The  more 
acute  inflammations  always  produce  more  pus.  The  turbid 
urine  in  the  two  beakers  will  therefore  deposit  the  same  two 
layers,  an  upper  mucous  and  a  lower  purulent  layer,  in  vary- 
ing proportions.  Examination  of  the  pus  corpuscles  of  the 
urine  in  the  second  glass  with  alkaline  methyl  blue  will  always 
show  a  greater  or  smaller  number  of  characteristic  gonococci 
heaps. 

On  the  other  hand  posterior  urethritis  is  associated  with 
a  symptom  peculiar  to  it,  viz.y  a  not  inconsiderable  albumin- 
uria. An  amount  of  albumin  is  found  in  the  filtered  urine  on 
boiling  and  on  the  addition  of  nitric  acid,  which  is  out  of  pro- 
portion to  the  pus.  This  albuminuria  is  intimately  connected 
with  the  vesical  tenesmus,  increases  and  diminishes  with  the 
latter,  and  reappears  on  the  reappearance  of  the  tenesmus. 
The  origin  of  this  symptom  is  not  fully  explained.  It  is 
conceivable  that,  among  the  many  reflex  symptoms  produced 
by  acute  inflammation  of  the  pars  prostatica,  albuminuria 
also  constitutes  a  reflex,  vaso-motor  disturbance.  Ultzmann 
(1880)  accepts  Runeberg's  theor5\  According  to  the  latter 
writer  albumin  will  filter  from  the  glomeruli  into  the  renal 
tubules  of  the  healthy  kidney,  either  when  the  arteria^l  pressure 
in  the  glomeruli  diminishes  or  the  pressure  in  the  tubules  ex- 
ceeds the  secretory  pressure,  as  happens  in  damming  back  of 
the  urine  in  the  ureter.  Now  the  acute  infiammation  of  the 
pars  posterior  and  the  violent  tenesmus  which  it  produces, 
give  rise  to  refiex  muscular  spasms.  Detrusor  spasm  also 
appears  to  occur  and  increases  the  tenesmus.  Inasmuch  as 
the  ureters  run  transversely  through  the  muscular  fibres  of 
the  detrusor  vesicae,  spasmodic  contraction  of  the  latter  will 
compress  the  lowermost  part  of  the  ureters,  give  rise  to  dam- 
ming back  of  the  urine  and  thus  to  albuminuria.  The  latter 
will  cease  as  soon  as  the  reflex  detrusor  spasm  subsides  with 
the  cessation  of  the  tenesmus,  and  will  return  with  the  recur- 
rence of  the  spasm. 

Oeneral  Symptoms. — These  are  similar  to  those  of  anterior 
urethritis,  but  are  usually  more  intense.  The  acute  form  with 
its  distressing  tenesmus  is  accompanied  by  the  most  severe 
general  symptoms.  The  tenesmus,  although  constant,  is 
subject  to  spasmodic  exacerbations  whose  intensity  oft(»u 
causes  the  patients  to  cry  out  aloud  and  brings  beads  of  per-. 
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spiration  to  their  brows.  The  js:eneral  condition  then  is  usually 
very  much  depressed,  the  sallow  complexion  and  the  ringrs 
around  llie  eyes  convey  the  impression  of  a  serious  disease- 
Fever  is  g-enerally  present.  The  appetite  is  usually  lost,  and 
there  is  often  ol>stiiiate  constipation. 

In  the  subacute  cases  the  general  organism  is  not  notice- 
ably affected. 

Forms, — According  to  the  intensity  of  the  process  we  dis- 
tinguish three  typical  forms  of  the  disease. 

1.  Subacnff'  Form, — A  predoiniuantly  cataixhal  disease 
with  production  of  an  almost  exclusively  mucous  secretion, 
which  contains  few  pus  cells.  In  many  of  these  eases  the 
second  portion  of  the  urine  is  only  cloudy  in  the  morning,  but 
clear  ditring  the  day.  The  subjective  symptoms  are  confined 
to  somewhat  imperative,  perhaps  more  frequent,  desire  to 
urinate. 

2.  Acute  Form. — The  secretion  more  purulent,  its  amount 
greater,  so  that  the  second  portion  of  urine  is  almost  always 
cloudy  and  Ls  only  clear  occasionally  during  the  afternoon, 
when  the  remission  of  the  inflammatory  process  coincides  with 
the  more  frequent  micturition  resulting  fixun  the  meal.  Sub- 
jective symptoms  are  more  severe,  especially  more  frequent 
and  u  n  ])e  ra  ti  v  e  t  e  nes  m  us. 

3.  Peracufe  Fori/*.— The  secretion  abundant  and  purulent, 
the  second  urine  always  very  cloudy,  tenesmus  vt*ry  vioh'nt, 
haematuria  after  micturition,  subjective  symptoms  marked, 
general  condition  very  much  affecteth 

Ctmrse, — ^We  have  already  said  that  acute  posterior 
urethritis  usually  reaches  its  acme  rapidly,  and  then  takes  a 
slow  coui'se  before  coiiiplete  recovery.  The  stage  of  greatest 
int^^nsity  may  become  onimous  fi-oui  the  fact  that  the  inflam- 
njak)r>"  process  may  extend  beyond  the  urethi'a  to  adjacent 
stnictures,  the  prostate,  bladder,  i*pididyuies,  and  pi-oduce  in- 
flammation of  th**se  organs* 

The  slow  coui'se  of  the  stage  of  recovery  may  be  delayed 
still  further  by  the  fact  that  external  injurious  influences  may 
induce  relapses,  and  these  may  bn  followed  by  complications. 

In  like  manner  the  frequent  pollutions  provoked  by  the 
process  itself  may  cause  notalde  prolongation  of  the  acme  of 
the  inflammation,  mcrease  of  the  iiillammatory  symptoms 
and  relaps(*s. 
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With  the  long"  duration  of  the  acute  stage  and  the  frequent 
relapses,  recovery  is  made  difficult  and  the  development  of 
chronic  changes  is  favored. 


Diagnosis  and  Differential  Diagnosis. 

If  we  have  a  patient  suffering  from  a  mucous,  muco-puru- 
lent  or  purulent  discharge  from  the  urethra,  two  questions 
must  be  answered :  1.  Is  this  discharge  gonorrhoeal  ?  and  2. 
How  far  along  the  urethra  does  the  gonorrhoeal  disease 
extend,  particularly  with  regard  to  the  compressor  urethrae  ? 

The  first  question  is  answered  by  the  results  of  microscopi- 
cal examination,  and  depends  directly  on  the  demonstration 
of  gonococci  in  the  pus  or  rauco-pus.  This  question  is  so  im- 
portant, and  attended  with  so  much  responsibility  to  the 
physician,  that  it  necessitates  careful  examination.  A  single 
examination  is  often  insufficient. 

The  number  of  gonococci  in  the  purulent  and  muco-puru- 
lent  secretion  of  florid  blenorrhagic  urethritis  is  usually  con- 
siderable. If  we  have  examined  several,  at  least  two  to  four, 
cover-glass  preparations  from  an  acute  suppuration  of  the 
urethra  and  have  not  found  gonococci,  the  negative  results 
exclude  blenorrhoea. 

This  is  not  true  of  the  mucous  secretions  of  the  initial  and 
terminal  stages.  In  these  the  number  of  gonococci  is  small, 
particularly  in  the  terminal  stage.  Accordingly,  if  we  find 
no  gonococci  in  several  preparations,  we  should  not  exclude 
blenorrhoea,  but  should  repeat  the  examinations  later  and  also 
take  the  course  of  the  disease  into  consideration.  If  the 
mucous  secretion  has  only  lasted  a  short  time,  it  will  soon  be 
converted  into  a  purulent  secretion,  in  which  the  demonstra- 
tion of  gonococci  is  not  difficult,  and  clears  up  the  diagnosis. 
If  we  have  to  deal  with  the  terminal  stage,  this  must  have 
been  preceded  by  a  purulent  discharge,  as  will  appear  from 
the  patient's  statements.  The  process  will  then  either  subside 
spontaneously  in  a  little  while  and  thus  make  the  question  of 
its  character  unnecessary,  or  a  relapse  will  occur  with  purulent 
secretion,  in  which  the  demonstration  of  gonococci  is  generally 
easy. 

But  in  every  case  in  which  the  diagnosis  of  blenorrhoea  is 
made,  the  micro-organisms  found  by  us  must  be  fully  proven 
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to  be  gonococci,  and  must  i>oasess  a  series  of  charactenstics. 
The  absence  of  even  one  of  these  makes  the  ciiag^niisis  doiibtfuL 
These  characteristics  are: 

a.  Shape, — We  have  already  described  gonococcij  and  will 
here  merely  call  attention  to  their  shape,  which  resembles  that 
of  cotfee  beans,  and  to  the  fact  that,  inasmuch  as  they  are  dip- 
lococci,  they  are  always  found  joined  in  twos  and  twos,  with 
their  flat  or  slig^hlly  concave  surfaces  directed  towards  one 
another. 

b,  Groupinff, ^-The  mode  of  their  division  jtrives  rise  to  the 
circumstance  that  tlie  g^onocucci  are  never  found  in  chains, 
however  short,  but  always  in  heaps.  Within  these  groups 
we  usually  find  two  cocci  paii^  closer  to  one  another  in  sarcina 
shape*  The  number  of  single  cocci  {not  in  paii-s)  is  always 
di\nsible  by  tw^o,  but  usually  also  by  four. 

e.  Staimag. — Gonococci  are  readily  stained  by  aniline  col- 
ors, but  tht\y  also  lose  their  staining  readUy  in  comparison  with 
the  majority  of  other  cocci.  They  are  decolorized  by  treat- 
ment with  alcoho!,  according  to  Gram's  method,  w^hile  this 
does  not  affect  the  stainin^^  of  most  other  cocci.  In  order  to 
demonstrate  this,  a  cover-glass  prepai'ation  is  stained  with 
gentian  violet  aniline-water,  and  examined  under  water,  an 
attempt  bein^  made  at  the  same  time  to  determine  tlie  number 
of  colonies  which  are  re^artled  as  gonococci.  Tlie  prepai'ation 
is  now  placed  for  one  minute  in  a  solution  of  potassium  iodide 
(the  separation  of  the  cover  grlass  from  the  slide  is  facilitated 
by  the  addition  of  a  little  water  on  one  sidL*),  decolorized  in 
alcohol,  and  ag-ain  examined.  If  the  g-roups  previously  re- 
gtirded  as  g:onococci  are  now  inWsible,  while  other,  perhaps 
previously  \isible,  cocci  and  bacteria  are  distinctly  visible,  we 
have  another  reason  for  reg"arding  these  g-roups  as  gfonococci. 
(Roux,  1B86.) 

d.  Pfmtfrm,—The  lieaps  of  cocci  must  always  be  found  in 
the  protoplasm  of  cells  (pus  tind  epithelial  cells),  Tiiis  is  proven 
by  the  fact  that  the  cocci  and  the  contour  of  the  cell  nucleus 
ait*  equally  distinct  at  the  same  focus,  and  that  the  cocci 
do  not  project  beyond  the  ed^e  of  the  protoplasm.  The 
number  of  gonococci  in  one  cell  varies  from  one  or  tw^o  pairs 
to  complete  distention  of  the  entire  cell  body,  which  often 
appears  dilated.  Very  characteristic  of  cocci,  also*  is  the  find 
uig  of  nuclei  of  pus  cells,  enclosed  in  heaps  of  gonococci,  and 
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which  no  longer  present  a  cell  contour.  The  cocci  pairs  are 
then  usually  aggregated  more  closely  towards  the  centre,  more 
loosely  towards  the  periphery  of  the  mass.  These  masses  are 
derived  from  the  destruction  of  pus  cells  which  have  been  filled 
with  cocci. 

c.  Number. — If  a  purulent  secretion  is  really  blenorrhagic 
the  number  of  gonococci  heaps  is  always  considerable,  and 
the  discovery  of  a  few  diplococci,  even  if  situated  in  cells,  is 
not  convincing. 

Lustgarten  and  Mannaberg  (1887)  have  recently  attacked 
the  diagnostic  significance  of  gonococci,  in  view  of  the  discovery 
of  diplococci  also  enclosed  in  cells,  in  the  normal  urethral  mu- 
cous membrane.  So  far  as  concerns  acute  urethritis  I  must 
oppose  their  views  (I  will  discuss  at  a  later  period  the  signifi- 
cance of  gonococci  in  the  diagnosis  of  chronic  urethritis).  For 
four  years  I  have  had  the  opportunity  of  examining,  with  regard 
to  micro-organisms  in  the  pus,  every  case  of  acute  and  chronic 
urethritis  (arid  their  number  is  not  small)  which  came  under  my 
observation.  There  is  no  doubt  that,  in  addition  to  gonococci, 
other  micro-organisms  are  also  found  in  blenorrhagic  pus,  but 
these  never  give  rise  to  even  the  slightest  diagnostic  doubt.  The 
number  of  foreign  micro-organisms,  especially  cocci,  is  so  slight, 
and  they  are  found  to  such  a  large  extent  outside  of  cells  (with 
few  exceptions),  and  their  shape  and  grouping  are  so  different^ 
from  those  of  gonococci,  that  the  differences  in  staining  (which 
were  not  tested  by  Lustgarten  and  Mannaberg)  are  unnecessary 
to  make  a  positive  differential  diagnosis.  The  impression  is 
never  created  that  these  cocci  are  due  to  more  than  accidental 
soiling,  or  that  they  increase  in  the  pus.  In  fact  the  vital 
conditions  in  the  normal  and  blenorrhagic  urethra  are  so 
different  that,  without  strict  proof,  we  can  hardly  arrive  at 
the  conclusion  that  the  micro-organisms  of  the  normal  urethra 
can  be  propagated  in  the  blenorrhagic  canal. 

The  direct  proof  that  a  urethral  suppuration  is  blenor- 
rhagic must  be  adduced,  for  the  reason  that  there  is  also  a 
series  of  other  catarrhal  affections  of  the  urethra  which 
present  similar  symptoms. 

Thus,  chemical  and  mechanical  irritants,  which  act  upon 
the  urethra,  produce  symptoms  which  apparently  are  entirely 
like  those  of  clap.  Those  suppurations  can  be  distinguished 
from  those  of  blenorrhoea  by  two  factors.    In  the  first  place. 
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incubation  is  wanting:,  the  reaction  follows  tlie  irritant  in- 
tluence  at  once,  rapidly  increases  to  its  acme,  and  soon  disap- 
pears. The  suppuration  is  confined  to  tlie  part  of  tlie  mucous 
membrane  which  has  been  injured  by  the  irritant,  and  present's 
no  tendency''  to  niigi^ation  and  peripheral  spread,  and  no  ten- 
dency to  a  protracted  and  chronic  coui'se. 

Any  one  who  has  the  opportunity  of  making'  injections  of 
eonccntnited  astringents  into  the  urethra,  may  convince  him- 
self of  this  fact. 

If  a  patient,  sulfering"  fi'oni  chronic  urethritis,  receives  an 
urethral  injection  of  a  two  to  ten  per  cent,  solution  of  nitrate 
of  silver,  \ioleot  reaction  occcurs  at  ojice,  attended  with 
violent,  burning  pain.  Three  or  four  liours  after  the  injection, 
thick,  creamy  pus,  like  that  of  acute  urethritis,  is  discharged, 
and  the  urine  is  very  cloudy,  but  the  entire  i-eaction  n^pidly 
diminishes  within  twenty-four  houi*s.  Tlie  same  observation 
may  be  made  in  those  cases  in  w^hich,  usually  hy  accident, 
caustic  injections  have  been  made  into  the  healthy  iirethra. 

Thf  adhei^ents  of  the  theory  wliieh  denies  the  existence  of 
a  blenorrhag-ic  virus  also  deny  the  dilTert*nce  between  clap 
and  traumatic  and  chemical  catarrhs,  as  regr*irds  Incubation 
and  course,  and  they  oppose  a  thousand-fold  experience  with 
the  sin/^'-le  experiment  made  by  Swediaur  (17'JS). 

This  writer  injected  a  solution  of  animoTua  into  his  own 
urethra,  and  suffered  in  cons<*qui*nce  from  an  uivthritis  which 
developed  without  incubation,  extended  in  three  exacerbations 
as  far  as  the  neck  of  the  bladder,  and  lasted  seven  weeks. 
Entirely  apart  from  the  fact  that  this  experiment  confirms 
the  differt»nce,  so  far  as  regards  incubation,  between  virulent 
and  non-virulent  blenorrhagia,  it  is  time  to  control  this  ex- 
periment, which  is  a  century  old  and  performed  under  one 
knows  not  wiiat  conditions,  by  others  made  with  proper  pre- 
cautions, or  to  allow  it  to  rest,  like  Huntt*r's  experiment,  and 
to  rejEfard  it  as  a  mere  historical  curiosity. 

Urethral  catarrhs,  usually  of  a  mucous  character,  can  also 
l>e  produced  hy  other  irritants. 

Thus,  sli^'ht  mucous  or  nuun>-pui'ulent  catarrhs,  which 
i-apicfly  heal  spontaneously,  develop  after  coitus  %vith  men- 
struating' or  leucorrhanc  women.  Microscopical  examination 
of  the  secretion  usually  shows  several  diplococci  and  rod 
varieties,  one  of  which  (Plate  lY.,  Fi^.  10),  in  view  of  the  con- 
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stanc}''  of  its  occurrence  in  several  cases,  and  its  notable  pre- 
dominance over  other  rods  and  cocci,  perhaps  stands  in  a 
close  causal  relation  to  the  affection.  Gonococci  were  absent 
in  these  cases,  despite  the  tolerably  abundant  suppuration 
and  the  careful  examination  of  numerous  preparations. 

But  purulent  urethral  catarrhs  with  a  mild  course  also  ap- 
pear to  be  produced  by  other  pathog'enic  micro-organisms  than 
g'onococci.  Aubert  (1884)  reports  three  cases  of  urethritis,  in 
which  he  found  one  and  the  same  form  of  coccus;  one  case  was 
followed  by  epididymitis  and  cystitis.  Bockhart  (1886)  reports 
fifteen  cases  of  infection  —  among*  these  were  ten  married 
men — produced  by  vaginal  secretion,  which  was  followed  by 
mild  muco-purulent  catarrh;  in  two  cases  alone  did  it  extend 
to  the  pars  posterior  and  epididymis.  As  the  cause,  Bockhart 
found  extremely  small  cocci,  analogous  to  gonococci;  he  made 
pure  cultures  and  performed  two  inoculations  with  positive 
results.    In  two  other  cases  evident  streptococci  were  found. 

Mild  muco-purulent  catarrhs  of  the  urethra  with  sUght  se- 
cretion, which  are  manifested  merely  by  agglutination  of  the 
meatus  and  a  few  fiakes  ip  the  urine,  may  occur  as  symptoms 
of  syphilis.  Lee,  Vidal  and  Hammond  discuss  this  affection, 
but  the  most  detailed  description  was  furnished  by  Tamowsky 
(1872).  They  consist  in  the  formation  of  superficial  erythe- 
matous or  papular  efflorescences  on  the  mucous  membrane  of 
the  urethra,  which  occur  as  a  part  of  a  general  secondary 
S3"philis  or  alone  as  a  relapse  of  the  secondary  syphilide.  These 
erythematous  or  papular  ulcerations  secrete  the  small  amount 
of  catarrhal  or,  though  rarely,  purulent  secretion,  which  ap- 
pears at  the  meatus  and  simulates  blenorrhoea.  Examination 
of  the  patient,  the  demonstration  of  recent  syphilitic  symp- 
toms or  their  residua,  the  previous  history  and  the  results  of 
antisyphilitic  treatment  prove  the  diagnosis  of  syphilitic  as 
distinguished  from  blenorrhagic  urethritis. 

Finally,  attention  must  be  called  to  still  another  affection. 
Diday  (1860)  first  directed  special  attention  to  patients  who 
complain  of  obstinate  urethritis  and  constantly  express  a  drop 
of  pus  from  the  meatus.  If  we  examine  carefully  it  is  found 
that  this  pus  does  not  come  from  the  meatus,  but  from'&maU 
openings  on  the  inner  surface  of  the  lips  of  the  meatus.  In 
this  locality  are  found  glands,  whose  short  excretory  ducts 
empty  on  the  inner  surface  of  the  Ups  of  the  urethra.    Puru- 
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lent  catarrh  of  these  glands  often  occurs  indi^pendeiitly,  per- 
haps also  as  the  result  of  blenorrhoea,  and  can  only  be  cured 
by  destroying-  them  with  hot  needles. 

The  similarities  between  soft  and  hard  chancre  at  theonflce 
and  hh»norrhaea  are  so  remote,  ami  tlie  tUfferences  usually  so 
distinct,  that  it  is  sufficient  to  uiention  them  as  possil>le  causes 
of  error. 

The  second  question  presented  refei^  to  the  extent  of  the 
process,  ue,,  whether  we  have  to  deal  with  an  utvtliritis  an- 
terior or  posteiior.  This  question  is  answered  in  every  case  by 
the  test  of  the  two  beakers.  A  first  cloudy  urine  and  a  second 
clear  urine  indicates  a  simple  anterior  urethritis;  a  second 
cloudy  urine  means  posterior  ureth iritis*  Btit  even  in  posterior 
urethritis  the  second  urine  iwAy  be  clear  occasionally,  and  it  is 
therefore  advisable  to  makeseveml  exaininatious.  The  morn- 
ing: unne  is  especially  d<^cisive,  in  tlie  first  place  because  the 
patient  has  not  urinated  for  the  longest  time^  and  then  because 
the  morning"  exacerbation  coincides  \%nth  the  retention  of  urine 

several  hours.  I  can  recommend  as  very  practical  and 
illy  carried  out  a  method  which  I  have  emi>loyed  for  several 
years  with  good  results.  The  patient  is  directed  to  bring  at 
each  visit  the  morning  urine  divided  into  two  portions,  and 
also  to  retain  the  urine  in  the  bladder  for  several  hours  before 
the  visit.  If  he  then  passes  the  n rim*  into  two  vessels,  and  this 
plan  is  carried  out  from  the  beginning  of  the  tilenorrhagic 
stage,  we  are  always  ke[>t  accui*ately  informed  concerning  the 
extent  of  the  process, 

Everj'  readei*  of  these  lines  and  every  observer  will  have 
been  struck  by  the  great  similarity  between  posterior  urethri- 
tis and  cystitis.  A  few  distinctions  between  tbe  two  diseases 
have  been  already  notfd;  the  ditferential  diagnosis  will  be  dis- 
cussed in  the  consideration  of  cystitis. 

Prognosis. 


Simple  and  nncomplicated  blenorrhoea,  whether  situated  in 
the  pal's  anterior  or  post*^rior,  is  a  harmless  alfection  in  the 
large  majority  of  cases.  The  prognosis  as  i^gaiils  duration  is 
not  so  gootL  Here  Ricord*s  dictum  holds  ti-ue:  **  Une  chaude 
pisse  commence,  Dieu  le  sait  qiiand  elle  finira." 

The  causes  of  its  transition  into  a  chronic  condition  ar**  in- 
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numerable,  and  such  an  event  is  connected  with  so  many  cir- 
cumstances which  are  independent  of  the  physician,  and  in  part 
of  the  patient,  that  the  former  should  be  very  reserved  in 
making  a  pro^osis.  Urethritis  with  short  incubation  and 
quite  rapid  onset  has  a  more  favorable  prognosis  as  regards 
rapid  termination  than  the  subacute  forms,  in  which  the  in- 
cubation lasts  longer,  and  the  process  slowly  reaches  a  mild 
acme.  For  this  reason,  also,  the  prognosis  as  to  duration  is 
more  favorable  in  the  first  infection  than  in  repeated  infections, 
which  generally  run  a  subacute  course. 

Caution  in  prognosis  is  therefore  necessarj'',  because  the 
process  becomes  aggravated  with  its  duration,  and  also  be- 
cause of  the  various  sequelae  and  complications. 

A  series  of  complications  may  even  give  rise  to  symptoms 
which  threaten  the  life  of  the  patient. 

Even  a  simple  uncompUcated  blenorrhcea  may  cause  seri- 
ous, dangerous  symptoms  on  account  of  the  intensity  of  the 
inflammatory  phenomena.  We  have  mentioned  a  few  of  these 
fatal  cases  in  describing  chordee. 

Apart  from  this  complication  an  acute  urethritis  may  ter- 
minate fatally  when  the  inflammatory  symptoms  become  very 
acute  per  se,  or  as  the  result  of  external  irritants,  or  of  espe- 
cially unfavorable  dietetic  and  hygienic  influences. 

Qervais  (1866)  mentions  three  cases  in  which  dangerous 
hemorrhages  from  the  urethra  were  caused  by  coitus  in  the 
acute  stage  of  urethritis.  In  Paul's  case  (1875)  excesses  in  the 
diminishing  stage  of  an  acute  clap  were  followed  by  hemor- 
rhage from  the  pendulous  portion.  An  obstinate  stricture 
developed  at  the  point  of  rupture. 

Even  without  external  influences  urethritis  may  give  rise, 
though  rarely,  to  extremely  dangerous  symptoms.  Jenensky 
(1882)  reports  the  following  case:  A  peasant, aet.  twenty-three 
years,  who  had  coitus  for  the  last  time  a  week  before,  was 
admitted  on  September  8, 1882,  to  the  Rochus  Hospital  in  Pesth, 
suffering  from  an  urethritis  of  five  days'  standing.  On  admis- 
sion the  entire  penis  was  found  swollen,  cold,  and  the  integu- 
ment bluish  green.  The  swollen  glans  was  partly  covered  hy 
the  oedematous  prepuce;  abundant  purulent  discharge  from 
the  urethra.  Scarification  of  the  integument  of  the  penis  was 
performed.  The  wounds,  whose  edges  rapidly  assumed  a  bluish- 
green  color,  discharged  nasty  green  pus.   Gangrene  developed 
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iu  the  skiJi  of  tht*  prepuce  uiid  penis,  which  exfoliated   ;nul 
healed  with  production  of  cieatrice^. 

The  progrno.sis  also  depends  nuiterially  upon  the  conducti  of 
the  patient.  Tins  furnishes  an  impnr'tant  reason  for  caution, 
even  in  simple  cases,  and  for  caHin^  the  attention  of  the  patient 
to  the  possible  dangers  of  au  imprudence. 


Anatomy. 


Like  the  obseure  etioloi^ica!  views  on  blenorrhrea,  the  no- 
tions concerning'  its  nature  and  situation  were  also  very  ob- 
scure, Tlie  imperfect  opportunities  for  making  autopsies  were 
an  important  factor  in  producin^^  this  state  of  affairs. 

The  oldest  appellation  of  the  diseiise  viz.^  ^ononiiaia  (flow 
of  semen,  from  r'*^h  seed,  and  p^^m^  to  flow),  showed  that  the 
ancients  identified  the  secretion  of  blenorrhcea  with  semen. 
But  this  opinion  was  not  accepted  uni\  ei^ally,  and,  as  we  have 
seen,  the  natut^  of  the  secretion  as  pus  was  soon  reco^ized 
and  the  process  regarded  as  inflammatory.  From  this  period 
the  disease  was  re^^arded  as  much  nion*  serious  than  it  really 
1$.  There  was  talk  of  ulcerations  of  the  urethra.  The  vit^ws 
coneeining  the  nature  of  the  discharge  also  varied,  and  these 
uncertainties  and  essentially  difh^rent  opinions  persisted  until 
the  middle  of  tlie  eigliteenth  ci*iitury. 

Thus.  Sydenham  (U>80)  regarded  clap  as  an  inflammation 
of  the  spongy  substance  of  the  penis,  whicli  gradually  passes 
into  suppuration.  The  pus  is  then  df^posited  in  the  urethra  and 
slowly  escapt»s,  as  is  seen  in  clap  and  spermatorrlRca.  Zeller* 
(1700),  Warren  (1710),  Lillie  (1711),  Astruc  (1754)  place  the 
sit*e  of  clap  in  Cowper^s  glands,  the  prostate,  and  seminal  vesi- 
cles, and  attribute  it  to  suppuration  and  ulceration  of  tliese 
glands.  This  opinion  is  explaineil  by  the  fact  that  the  few 
autopsies  made  h\  these  writei's  were  performed  on  individ- 
uals sufl'ering  from  okU  neglected  clap,  accompanied  by  strict- 
ures and  severe  retro-stricturai  changes  and  ulcerations.  The 
obstirvations  made  in  these  cases  wen*  then  generalized. 

The  few  writers  who.  favored  hy  fort  i me,  had  tlie  opportu- 
nity of  examining  recent  uri'thritides  post-mortem,  soon 
adopted  another  view.  Thus,  Lauren  tins  Terraneus  (1703)  had 
the  oppotlunity  of  making  six  auto])siesou  recent  cases,  in  one 
of  which,  urethra  omnino  intlainmatione  liveseebat,  glandulie- 


104 


Blefwrrhma  of  the  Srxual  Organs. 


que  disgrregat®  immodicum  extremebant.     Terraneus  tl 
fore  explains  blenorrhoea  as  an   inflammation  of  the  e] 
mucous   membi'ane,  wliose  surface   protiuces    the  discharge. 
Cockburne  (1717)  expressed  the  same  opinion  soon  afterwaixls. 

But  the  view  that  there  were  severe  ulcerative  changes  m 
the  uretln^i  still  remained  the  pre^^ading  one.     This  descended 
to  Morgagni,  who,  iu  1745,  introduced  his  diverjsrent  views  in 
the  folhnving  words:  Etsi  pauci  foi"te  siiit  Anatomici  a  qui  bus 
tot  fuerint,  quod  a  me,  urethral  viriles  dissecattp,  et  dilig-enler 
perlustratav;  tamen  aut  rarius  quam  vulgo  existiniant,  lucu- 
ientiora  in  eo  can  all  vitia  occurrnnt  qua^  conta^osam  Gonor-    , 
rhoeam  comitentiir,  aut  nescio  quo  casu  factum  est,  ut  cum   j 
ma^nns  hoiuinum  hac  inftvtoriim  sit  numerus,  ilia  e^ct  vitia  tarn 
hiculenta  vix  uuquani  aut  ne  vix  quidem  conspexerim.     Mor- 
gagTii  then  passes  to  the  description  of  his  findings,  which  in-   j 
eluded  uu^rely  slig-ht  redness,  iJicreased  moisture  of  tlie  ure-    j 
tliral  mucous  membrane,  hut  complete  intactness,  or  at  least 
no  severe  ulcerations,  in  the  urethra,  prostate  or  seminal  vesi- 
cles*    It  is  also  an  interest  in  .i*'  ohst^r^ation  of  Mor^a*^ni  (which 
was  corroborated  one  hundriHl  years  later  hv  Virchow)  that 
the  pus  corpuscles  of  clap  are  larger  than  those  found  in  other 
forms  of  pus,  but  Morgti^ni  could  not  make  up  his  mind  to 
call  the  discharge  of  clap  true  pus,  and  adopted  Rondelet's 
lenn  nuvteria  iniriformis. 

In  1753  Hunter  had  the  opportunity  of  exartiinin^  two 
hang:ed  criminals  who  had  been  suffering  from  clap.  In  neither 
di{l  he  find  nlcerations  of  the  urethra,  hut  the  mucous  iiitun- 
brane,  especially  within  the  ^laiis,  was  very  nmch  reddened. 
In  sohsequent  autopsies  Hunter  found  a  similar  condition  of 
the  urethra. 

In  1777  Stoll  had  the  opportunity  of  examining  the  genitaha 
post-niort*?m.  Greenish  pus  escaped  from  the  urethra,  and  the 
meatus  appeannl  reddened.  Tlie  nuieous  membrane  of  tlie  ure- 
thra was  swollen  for  two  flujErers*  breadths  from  the  meatus 
and  also  in  the  bulb;  in  the  place  of  Morgagni's  lacume  were 
found  a  large  number  of  wldtish  specks  and  dots. 

Qendrin  (quoted  by  Gibert,  1^:1(1)  describes  the  following' 
flndmgs:  a  soldier,  vigorous  and  robust,  suffered,  in  conse- 
quence of  neglect  of  a  blenorrha>a  of  ten  days'  standing,  from 
retention  of  urine  and  fever.  The  catheter  dischargtHl  foul- 
smelling  urine.     Fatal  termination  after  severe  general  symp- 
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t-oms.  The  autopsy  showed  swelling- of  the  walls  of  the  bladUer 
and  several  ulcerations  in  its  inucous  iiieinbi-ane.  The  vesical 
ptTitont*yni  was  intlaiiied,  Ttie  entire  urethral  mucous  mem- 
brane had  a  livid  color  and  was  swollen;  in  the  bulh  an  ulcer 
as  lar^e  as  a  50  centime  piece  involved  the  entire  circumfei-ence 
of  the  canal,  and  there  were  two  others,  with  a  diameter  of 
about  two  lines,  one  in  the  middle  of  the  pendulous  portion,  a 
second  next  to  the  prostate, 

Lisfranc  (1815)  states  that  he  made  many  autopsies  on 
individuals  sutTerinf?  from  blenorrha'a  and  who  had  died  of 
adynamic  fever.  Ho  claimed  to  have  fomul  ulcerations  of  the 
diseased  mucous  membrane  quite  frequently.  Accoixiing:  to 
his  investijt^ations  the  disease  heg^ins  in  the  fossa  navicularis, 
extends  about  the  twelfth  day  to  the  bulb,  and  about  the  twen- 
tieth day  to  the  membranous  portion. 

Cullcrier  secured  only  one  autopsy  on  a  ease  of  acute  ure- 
thritis in  twenty  years,  and  found  two  markedly  injected 
patches  in  the  reg'ion  of  tlie  fossa  navicularis  and  pars  mem- 
br'anacea,  which  were  connected  with  one  another  by  stripes 
of  inflammatory  redness. 

Beyer  (18:l())  found,  in  one  case^  merely  inflammatory  red- 
ness,of  tlie  pendulous  portion, 

Friedberg-  (18(*.i)  describes  the  followm^  appearances  at 
the  autopsy  of  a  'jOy  of  sLxteen  years,  who  had  suffered  from 
clap  for  four  weeks,  and  died  as  the  result  of  an  injury  to  the 
head.  The  urethra  contained  quite  consistent,  g-reenish-yellow, 
purulent  secretion.  The  mucous  membrane  was  moderately 
swollen  in  the  fossa  naviculaiis  and  of  a  dull,  dark-red  color. 
Much  more  vivid  injection  was  foimd  in  the  pendulous  portion 
of  the  un4hra  and  extended  about  2*  into  the  pars  prostatica. 
The  posterior  wall  of  the  pai's  uiemljranacea  projected  distiuct- 
ly  and  narrowed  the  lumen  of  the  canal  in  a  stinking  degree. 
Th**  projection  was  caust*d  by  an  extravasation  of  blood,  which 
apparently  started  from  the  very  vascular  cellular  tissue  sur 
rounding  t!ie  mucous  membrane,  inasmuch  as  the  hemorrhage 
lay  not  alone  bt^tween  the  mucous  membrane  and  the  connect- 
ive-tissue envelope,  but  also  between  the  latter  and  the  cir- 
cular muscular  stratum  of  the  urethra.  An  extensive  ulcer 
was  situated  liere  on  the  posterior  wall  of  the  mucous  rjiem- 
brane,  and  its  soft,  here  and  tliere  eroded  edg-esran  an  irreg-u- 
lar  course  and  re?mained  at  the  level  of  surrounding  parts.  The 
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ulcer  was  coA'ered  by  laiulable  \n\fi,  which  could  be  readily 
washed  olf.  The  base  of  the  ulcer  showed  partly  necrotic, 
partly  ^ranuhitiag:  tissue.  In  the  immediate  vicinity  of  the* 
edges  it  only  included  the  surface  of  the  mucous  membrane, 
wMe  it  in^'olved  the  deeper  layers  toward  the  centre,  A  few 
of  Littre^s  glands  wei^e  distinctly  swollen  on  the  left  side  of  the 
upper  border  of  the  ulcer.  Cowper  s  ^land  on  the  rig-ht  side 
was  swollen  to  the  size  of  a  kii^^e  pea  and  contained  a  yellow, 
toug"h,  consistent,  muco-purulent  secretion*  The  opening  of 
theft-land  hiy  in  the  ulc(*r  and  was  occhided  by  a  firm  clot; 
the  inner  wall  of  the  g:land  was  stron^'ly  injected. 

Voilleniier  (1868)  had  the  opportunity,  in  the  course  of  thir- 
teen years,  of  attendiner  nine  autopsies  on  individuals  sntTering' 
from  blenorrhani,  and  gave  accurate  repoits.  The  fifth  case 
is  the  most  interesting,  A  young"  man,a*t.  twenty-four  years, 
died  from  a  railway  injury,  while  sulfering  from  a  fli-st  attack 
of  urethritis  of  nine  days'  standing.  The  urethral  mucous 
membrane  appeared  somewhat  contracted.  It  was  swullru 
and  reddened  over  a  surface  extending  7  cm.  from  the  orifk-e, 
the  openings  of  Morgagui's  lacuna?  were  distinctly  visible  and 
the  mucous  niembi^ane  thus  apjieared  as  if  strewn  with  fine 
openings.  In  the  median  hue  of  the  canal,  4  cm.  from  the 
meatus,  a  lacuna  Morgagui  w^as  depressed,  the  surrounding 
parts  destitute  of  epitlirliom.and  asa  result  a  stiperficial  ulcer, 
ctmm.  long,  2  mm.  broad,  had  formed.  On  compression  of  tlie 
mucous  membrane  greenish-yellow  pus  escaped  from  the  open- 
ings of  Morgagui 's  lacunie. 

A,  Gueriu  (1854)  repor'is  the  following  autopsy:  the  pi^nis 
was  enlarged  and  oecleniatons,  the  s%volien  prepuce  coven^d  the 
glans,  and  abundant  civarriy  pus  could  be  expressed  from  the 
urethra.  The  mucous  membrane  is  umderately  reddened, 
Morgagni's  folhcles  distended,  and  pus  could  he  squeezed  out 
of  the  latter.  On  section  of  several  follicles  they  were  found 
dilated  into  sacs,  which  extended  almost  1  cm.  into  the  ure- 
thnil  walls.  The  tissue  of  the  bulb  is  filled  with  blood,  the 
meshes  near  the  mucous  membrane  contain  clots  similar  to 
those  fountl  in  veins.     The  trabecuUe  are  soft  and  yielding. 

Mnrchison  (1875)  dt*scribes  a  case  in  which  the  patient  dli»d 
of  blenorrtiagic  cystitis  and  nephritis,  and  the  autopsy  showeil 
redness  and  swelling  of  the  entire  urethral  mucous  membrane. 

In  order  to  complete  the  anatomo-patbological  histoiy  of 
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acute  ui'ethi'itis,  we  will  lit'j'e  di'si-ribe  tbe  endoscopic  appear- 

Dc^sornieaux  (1865)  describes  acute  blenorrhcea  as  iuU^nse 
redness  and  swellingrof  the  ui'etliral  mucous  aiembmne,  whose 
surface  is  uneven  and  covered  with  iTusions.  When  the  proc- 
ess is  about  a  week  ohl,  it  extends  to  the  initlille  of  tlie  pars 
penduhi.  When  it  becomes  older,  the  anterior  parts  resume 
the  nonnal  appearance  white  tlie  deeper  parts  beeoui^NifFected. 

Gruenfeld  (1877)  descri1)ed  tlie  uretbrnl  nuirous  membrane 
as  swollen,  ridj^ed,  oF  a  dark-rrd  to  hhuNh-red  color,  the  sur- 
face smooth  and  superficial  epithelial  losses  noticeable  here 
and  there.     The  mucous  membrane  bleeds  readily  on  contact* 

We  will  now  make  a  resttnie  of  the  picture  of  acute  ure- 
thxitjs  resulting  from  these  examinations. 

It  constitutes  an  inflammation  of  the  mucous  membi^ne 
and  suhiuucous  tissue  with  all  its  characteristics,  such  as  red- 
ness and  swellnig'  and  seeri'tion  of  a  mucous,  umco-purulent  or 
purulent  discharge.  Tlie  intensity  of  the  inftammation  will 
vary,  and  hence  the  mucmis  membrane  presents  ditTerent  ap- 
pearances* Sometimes  the  swi'lling  will  l>e  slig-ht  and  the  in- 
jection dendritic,  sometimes  the  redness  and  swelling:  will  be 
very  niarke<l.  The  glands  and  follicles  always  appear  to  be 
afhrted  early  and  intensely.  Tliey  become  swollen,  their 
opening  g"'ipc  in  the  shape  of  a  funneh  Tlie  iullammation  also 
extends  to  the  hunen  of  the  ghinds,  and  even  the  parenchyma 
takes  part  in  tlie  mflammation  and  the  production  of  morbid 
secretion.  If  the  lumen  of  the  iLrlaiul  or  folliele  is  noAv  occhuled 
by  a  firm  plug  of  uiucus  or  pus,  retention  of  pus  and  the  for- 
mation of  cysts  result,  as  in  Guerin's  case.  Desquamation  of 
the  epithelium  antl  supeHieial  losses  of  substance  also  take 
place  at  the  mouth  of  the  follicle,  and  if  the  process  is  severe 
may  lead  to  small  ulcerations  (clap  ulcei^).  Deeper  ulcei's  may 
also  develop,  perhaps,  from  the  laipture  of  one  or  more  cysts 
due  to  occhision  of  the^land  openings.  This  early  and  iu tense 
ini plication  of  the  glands  explains  the  obstinacy  of  clap  and 
its  tendency  to  relapse.  Th*'  latti-r  is  due  to  the  pei^sistence  of 
the  process,  which  has  died  out  on  the  surface,  in  one  or  more 
glands,  w^here  the  virus  increases  and  may  then  be  discharged 
upon  the  surface:  perhaps  because  the  secretion  of  the  virus  is 
increased  by  local  and  gt-urral  irritating  influences,  such  as 
coitus  and  excesses  in  Baecho, 


io8  Blenorrhcea  of  the  Sexual  Organs. 

The  corpus  cavemosura  is  also  implicated  in  the  more  severe 
casesy  its  trabeculae  are  swollen  and  more  succulent,  the  erec- 
tile tissue  is  richer  in  blood,  its  meshes  plugged  by  clots  of 
fibrin  in  parts  of  the  peripheral  layers. 

Rokitansky  makes  the  following  statements  concerning 
blenorrhagia :  The  catarrhal  inflammation  of  the  urethral 
mucous  membrane  as  clap  has  a  tendency  to  run  a  chronic 
course.  It  is  either  distributed  quite  uniformly  over  the  ure- 
thra or  it  is  very  often  confined  to  one  or  more  places,  either 
originally  or  in  its  subsequent  course.  Such  spots  are  found 
everywhere  up  to  the  pars  prostatica,  but  most  frequently 
near  the  bulb  and  in  the  fossa  navicularis.  They  are  mani- 
fested by  dark  redness  and  swelling,  occasionally  (particularly 
in  the  fossa  navicularis)  by  striking  swelling  of  the  mucous 
glands  and  formation  of  pus.  The  corpus  spongiosum  at  these 
places  (mainly  in  the  inner  layers,  but  sometimes  in  its  entire 
thickness)  is  swollen,  the  size  of  its  meshes  is  diminished,  and 
it  therefore  contains  less  blood.  This  gives  rise  to  a  resisting 
ridge  which  is  visible  in  the  urethra. 

Although  we  are  well  informed  concerning  the  macroscopi- 
cal  changes  in  blenorrhcea,  w^e  know  hardly  anything  of  the 
finer  microscopical  changes,  particularly  concerning  the  situa- 
tion and  distribution  of  the  gonococci. 

JuUien  (1886)  adopted  the  unproven  theory  that  the  blen- 
orrhagic  process  occurs  chiefiy  in  the  lymph  channels;  he  di- 
vided mucous  membranes  into  those  which  are  susceptible  to 
blenorrhcea  (with  pavement  epithelium,  no  papillae  and  a  high 
network  of  sub-epithelial  lymphatics),  and  those  which  are  not 
susceptible  (with  cylindrical  epithelium  and  a  high  vascular 
network). 

Bockhart's  (1883)  previously  mentioned  case  has  not  alone 
been  the  subject  of  attack  with  regard  to  its  etiology,  but  the 
histological  appearances  also  present  certain  peculiarities. 
Thus,  the  statement  that  the  gonococci  were  situated  in  the 
nuclei  of  the  migratory  cells  is  entirely  opposed  to  what  is 
seen  in  blenorrhagic  pus;  and  the  pictures  and  descriptions  of 
transverse  sections  of  lymphatics  filled  with  heaps  of  gonococci 
are  so  similar  to  Ehrlich's  mast  cells,  that  we  must  think  of 
a  mistake  between  the  two,  especially  as  no  mention  is  made 
of  mast  cells,  which  are  hardly  ever  absent  in  a  specific  inflam- 
mation. 
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A  partial  substitute  for  the  lacking  histological  details  of 
bleiiorrha?a  urethras  is  airorded  by  Buimus  (1B8G)  investig^a- 
tions  on  hlenorrlnx^a  conjuiictivTe  lU'onatoruin. 

According  to  Bumm  the  process  in  bleiiorrlia^ia,  the  com- 
bat between  ^^onococci  and  the  inflammatory  products  which 
endeavor  to  eliminate  them,  occurs  in  the  folIowinjL^  way:  The 
infecting"  secretion  conveys  a  certain  numl>er  of  g-onococei  to 
the  mucous  membrane.  These  penetn^te  the  layer  of  epithe- 
lial cells  and  reach  t  he  papillary  body  of  the  mucous  membrane, 
passing-  throu*rh  and  between  the  protoplasm  and  cement  sub- 
stance of  the  epithelial  elements.  Swarms  of  white  blood  g^lob- 
ules  emigrate  at  this  time  from  the  dilated  capillar}"  network 
which  extends  a biiost  to  the  epithehal  covering,  and  penetrate 
into  the  upper  strata  of  the  connective  tissue,  wlience,  laden 
with  gfonococci,  they  pass  throug-b  the  epithelium  to  the  sur- 
face. The  epithelial  stmtmn,  whtise  fbnnness  is  destroyed  by 
the  proliferation  of  cocci,  is  hssurtHi  by  the  strt^am  of  fluid  ac- 
companying' them,  and  raised  in  clumps;  this  may  be  aided  by 
capillary  hemori'bages  betwetm  tlie  epithelium  and  cellular 
tissne. 

The  distribution  of  the  cocci  is  confined  to  the  superficial 
layers  of  the  sub -epithelial  celUilar  tissue,  where  they  are  ar- 
rang-ed  between  the  fibres  in  rows  or  round  colonies.  WliUe 
the  micro-orgimisms  increase  in  this  manner  in  the  outermost 
layers  of  the  connective  tissue,  the  inflammatory  symptoms 
increase  in  intensity,  and  the  round-cell  intiltration  finally 
occupies  the  entire  pLipillary  body,  cell  bein^  closely  api>lied  to 
cell  This  furnishes  the  transition  to  the  purulent  stag-e,  in 
which  the  majority  of  the  gonococci  are  washed  aw^ay  by  the 
abundant  suppuration.  After  a  variable  time  re«^^eneration 
beg-ins  from  the  remains  of  the  original  epithelium,  and  by  its 
extension  puts  an  end  to  the  further  spread  of  the  cocci  in  the 
tissues,  while  the  mignitiim  of  the  pus  cells,  wliich  carry  olT 
the  remainder  of  the  cocci,  proceeds  inuuterruptmily.  With 
the  regeneration  of  the  epithelium  are  usually  associated  pro- 
liferating processes,  from  the  lowermost  layers  of  whicli  epi- 
thelial papilke  grow  into  the  coimective  tissue  suhstratuui. 
At  this  time  the  cocci  have  disappeared,  with  the  aid  of  tlie 
pus  cells,  from  the  pupillary  bodies,  and  are  only  found  in  the 
upper  layei's  of  the  i'i)ithelial  covering.  But  if  the  fresh  epi- 
thehal covering  cannot  withstand  an  irruption  of  migrating 
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round  cells,  induced  by  external  irritants,  its  continuity  will 
siilTer  and  a  new  invasion  of  tlie  papillary  body  witli  cocci  will 
take  place,  i.e.,  a  relapse  occnrs.  During'  the  latter  part  of 
the  purulent  stag-e  and  the  entire  niuco-purulent  sta^e  the 
proliferation  of  gonococci  takes  place  outside  of  the  tissues, 
upon  the  surface  of  the  epithelium  and  in  the  secretion. 


Treatment. 

There  is  hardly  a  branch  of  medicine  which  is  so  rich  and 
in  which  so  many  and  opposing  recommendations,  remedies 
and  methods  have  been  employed,  as  in  the  treatment  of 
clap.  Nevtf'rtheless,  pt^rhaps  on  account  of  this  w^ry  fact,  the 
treatment  of  the  disease  is  one  of  the  most  thankless  tasks  in 
medicine* 

Not  alone  do  external  social  conditions,  t!ie  necessity  for 
concealment,  often  impair  the  thei-apeutic  results,  and  make 
the  hyg:iemc -dietetic  prescriptions  illusory,  but  the  strugg-le 
with  the  patient  which  the  physician  nmst  undertake  in  order 
to  keep  the  most  powerful  of  all  senses,  tlie  sexual  sense,  witliin 
the  bounds  necessary  for  recoveiy — a  battle  in  which  the  phy- 
sician  often  succumbs — and  the  routine  manner  of  treatment, 
are  in  ^reat  part  at  fault  in  the  numerous  bad  results.  So 
long  as  no  change  occur's  in  these  resptx;ts,  progress  cannot  be 
expected,  and  in  addition  to  the  couxphcations  a  large  percent- 
age of  clironic  urethritides  must  be  attributed  to  the  fault  of 
the  physician.  80  long  as  the  physician  regards  every  drop  of 
pus  at  the  meatus  as  synonymous  with  blenorrha^iL  and  at  once 
orders  one  of  the  usual  injections  with  a  clap  syringe  in  a 
**  piindy  reft^^x  *'  maTiiier,  so  long  will  the  core  i>f  blenorrhoea  re- 
main an  accident,  which  occurs  despite  the  physician  and  not 
on  account  of  his  treatment.  Thanks  to  the  profession  the 
matter  has  gone  so  far  that  many  patients  who  suffer  fnim 
urethritis  visit  the  nearest  apothecary  in  order  to  buy  a  solu 
tion  of  zinc  for  injection,  because  they  know  that  the  physician 
will  order  nothing  else. 

A  positive  diagnosis,  accurate  localization,  gauging  of  the 
intensity  of  the  symptoms  and  then  precise  directions  accord- 
ing to  ct*rtain  indications  are  the  only  methods  of  etfecting 
sure  cuiutive  results. 

We  have  ah-eady  said  all  that  is  necessary  in  regard  to 
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round  cells,  induced  by  external  irritants,  its  continnitj^  will 
suffer  and  a  new  invasion  of  the  papillary  body  with  cocci  will 
take  place,  Le,,  a  relapse  occurs.  During^  tlie  latter  part  of 
the  purulent  stage  and  the  entire  muco-purulent  stage  the 
proliferation  of  gonococci  takes  place  outside  of  the  tissues, 
upon  the  sui'face  of  the  epithelium  and  in  the  secretion. 


Treatmeot", 

There  is  hardly  a  branch  of  medicine  which  is  so  rich  and 
in  which  so  many  and  opposing  recommendations,  remedies 
and  methods  have  been  employt»d,  as  in  the  tni^atnieut  of 
c!ap.  Never thelesst  perhaps  on  account  of  this  very  fact,  the 
treatment  of  the  disease  is  one  of  the  most  tliankless  tasks  in - 
medicine.  I 

Not  alone  do  external  social  conditions,  the  necessity  for 
concealment,  often  impair  the  therapeutic  results,  and  make 
the  hyg-ienic-dietetic  prescriptions  illusory,  but  the  struggle 
with  the  patient  which  the  i>hysician  must  undertake  in  order 
to  keep  the  most  powerful  of  all  senses,  the  sexual  sense,,  within 
the  bounds  necessary  for  recovery — a  battle  in  which  the  phy- 
sician often  succumbs — and  the  routine  manner  of  treatmtMit, 
are  in  great  part  at  fault  in  the;  nuinerous  bad  results.  80 
long  as  no  change  occurs  in  these  respects,  progi^ss  cannot  be 
expected,  and  in  addition  to  the  complications  a  large  percent- 
age of  chronic  urethritides  must  be  attributed  to  the  fault  of 
the  physician,  80  long  as  the  physician  regards  ^y^vy  drop  of 
pus  at  the  meatus  as  synonymous  with  blenorrhaxi  and  at  once, 
orders  one  of  the  usual  injections  with  a  clap  syringe  in  &f 
**  purely  reflex  "  manner,  so  long  will  the  cure  of  bleuorrbopa  re- 
main an  accident,  which  occurs  despite  the  physician  and  not 
on  account  of  his  treatment.  Thanks  to  the  prof(»ssion  the 
matter  has  gone  so  far  that  many  patients  who  suffer  from 
urethritis  visit  tlie  nearest  apothecary  in  oi'dei"  to  buy  a  solu- 
tion of  zinc  for  injection,  because  they  know  that  the  physician 
will  order  nothing  else. 

A  positive  diagnosis,  accurate  localization,  gauging  of  the 
intensity  of  the  symptoms  and  then  precise  directions  accord* 
ing  to  certain  indications  art?  tlie  only  methods  of  effecting 
sure  curative  results. 

Wo  have  ah'eady  said  all  that  is  necessarj^  in  regard  to 
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dia^rnosis.  But  I  would  like  to  emphasize  the  remark  that,  Imj- 
fore  be^iuning*  treatment,  the  conscientious  physician  should 
convince  himself  of  the  nature  of  the  disease  and  examine  for 
g'onoc«:)cci. 

Tlie  second  important  question  is  the  extent  of  the  inflam- 
mation, whether  we  have  to  deal  with  siiH{>le  anterior  urethritis 
or  whether  this  is  com  plicated  with  pnstei-ior  urethritis,  inas- 
much as  the  treatment  is  essentially  different  in  the  two 
cases. 

Our  anatomical  studies  have  show^n  that  the  firm  contrac- 
tion of  the  compressor  urethra?  will  make  it  impossible  for  tluids 
to  pass  from  the  pars  anterior  to  the  pars  posterior.  The 
ordinary  method  of  injection  with  a  chi}>  syrin<j:e  tlierefore 
carries  the  fluid  into  the  pars  anterior  alone,  and  is  useless  in 
the  treatment  of  posterior  urethritis. 

Indeed,  these  injections  are  positively  injurious  in  posterior 
urethritis.  It  is  well  known  that  when  urethritis  is  compli- 
cated by  cystitis,  epididymitis,  prostatitis,  even  a  very  mild 
astringent  injection  into  the  urethra  increases  the  intensity  of 
the  complicating  inflammation.  But  posterior  urvthritis  is 
merely  a  complication  of  anterior  urethritis  and  will  also  be 
a^g'ravated  by  such  treatment.  E\'ery  physician  wlio  favors 
the  routine  treatment  of  every  urethral  suppuration  with  mild 
injections,  will  remember  cases  in  practice  in  which  the  first 
inji*ction  was  followed  by  some  complication,  usually  epididy- 
mitis, Milton  (1876)  called  special  attention  to  this  circum- 
stance. Bad  syringes,  awkwardness  in  making  tlie  injection, 
carelessness  of  the  apothecary  in  making  the  fluitl  str-onger 
than  ordered,  these  are  the  reasons  given  by  the  physician  to 
the  patient  in  explanation  of  the  mishap.  But  |vrobal>ly  tin* 
patient  is  right  in  attiihuting  the  exacerbation  to  the  physi- 
cian, inasmuch  as  a  careful  examination  woukl  have  prevented 
thi^  failun^  to  recognize  the  posterioi-  urethritis,  which  was  in- 
tensifled  by  the  imi*roper  injection. 

The  acuteness  of  the  process  must  also  be  considered  m 
every  case.  But  localization  is  also  important  in  this  respect 
because,  if  a  complicating  posterior  urt^thritis  is  present,  we 
know  that  we  have  to  deal  with  two  processes  of  unecpinl  acute- 
ness, and  that  those  topical  remedies  which  will  diminish  the 
inflammation  if  the  latter  is  moderate,  will  increase  it,  on  the 
other  hand,  if  the  inflammation  is  intense. 
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We  will  first  consider  the  possibility  and  methods  of  pre- 
venting blenorrhagic  infection,  then  the  hygiene  and  diet  of 
the  patients,  the  individual  anti-blenorrhagics,  and  finally  the 
methods  and  indications  for  their  employment. 

Prophylaxis, — As  a  matter  of  course,  the  surest  prophylac- 
tic measure  against  blenorrhagic  infection  is  to  avoid  exposure. 
The  small  statistics  furnished  in  considering  infection  show  in 
w^hich  cases  the  danger  of  infection  is  greatest.  But  our  social 
conditions  make  extra-marital  coitus  necessary  for  a  large 
number  of  young  people,  and  the  question  thus  arises  whether 
there  is  any  means  of  preventing  infection  despite  exposure. 
We  have  previously  mentioned  the  factors  which  favor  infec- 
tion, and  their  avoidance  alone  constitutes  a  form  of  prophy- 
laxis. In  suspicious  cases  coitus  should  be  performed  rapidly, 
without  previous  protracted  excitement,  and  repetition  of  the 
act  should  be  avoided.  This  does  not  prevent  infection  abso- 
lutely, because  the  introduction  of  the  virus  is  still  possible. 
Measures  were  therefore  sought  which  would  destroy  the  virus 
adherent  to  the  glans  or  that  had  penetrated  into  the  urethra. 
One  of  the  oldest  and  most  rational,  viz.y  urination  after  coitus 
and  washing  of  the  glans  with  urine,  was  recommended  by 
Johann  de  Gaddesden,  Fallopius,  Palmarius  and  Harrison. 
Guillelmus  de  Saliceto,  Lanfrancus  and  Almenar  mention 
washes  of  wine  or  vinegar.  Torella  thought  the  most  certain 
means  was  the  suction  of  the  virus  by  other  individuals. 
Magnardus  recommended  orange-blossom  water  for  the  rich, 
water  in  which  iron  had  been  cooled  for  the  poor.  Brassavolus 
and  Boerhave  suggested  simple  washes  of  cold  water.  Hier- 
onymus  Montuus  recommends  that  a  freshly  killed  hen  or 
frog  be  cut  in  two  and  applied  to  the  penis.  Ertmueller  advised 
washes  of  turpentine  and  wine.  Cataneus,  Falk,  Preval,  Hun- 
ter and  Spangenberg  recommended  corrosive  sublimate  and 
gray  ointment.  Warren,  Peyrilhe,  Oesterlen  mention  alkaline 
washes  and  injections,  and  Hausmann  (1886)  has  recently  ad- 
vised injections  of  a  two  per  cent,  solution  of  nitrate  of  silver. 

All  these  chemical  agents  are  uncertain,  because  it  is  doubt- 
ful whether  they  can  kill  the  virus  or  whether  they  even  come 
in  contact  with  it.  Mechanical  means  are,  therefore,  more  cer- 
tain and  useful.  Condom,*  an  Englishman,  prepared  covers^ 
made  of  the  caecum  of  lambs,  and  rubbed  with  bran  and  almond 
oil,  which  were  drawn  over  the  penis  during  coitus.    The  in- 
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vcntor,  who  is  said  to  havo  lived  in  Erijcrland  in  the  time  of 
Charles  IL,  obtained  little  honor  from  his  discoveiy.  He  was 
so  universally  scorned  and  ridiculed  that  he  was  forced  to 
change  his  name.  But  the  eovers  devis<ul  by  him  have  trans- 
mitted his  name  to  a  g-rateful  posterity  and  are  ing-eneral  use 
at  the  prt*sent  time  under  the  name  of  condoms.  When  im- 
permeable and  uninjured  durijig  coitus  they  funiish  a  g"realer 
safejLTuard  than  all  eliemical  propliy lactic  measun^s.  Unfor- 
tunately they  are  abused,  and  infectitm  has  been  known  to 
otxur  from  previously  used  and  insufficiently  cleaned  condoms, 
which  were  resiihl  hv  prostitutes  or  dealei^s. 

Hygieney  Diei,--Afivr  blenorrhiea  has  dcA^eloped,  the  phy- 
sician has  two  objects  in  view— to  keep  at  a  distance  all  fac- 
toid which  aifect  tliC  coui^e  of  tlie  disease  unfavorably,  and  to 
adopt  curative  and  palliative  measures. 

The  first  object  is  attained  by  regulation  of  the  hygienic 
and  dietetic  conditioos. 

This  should  not  he  re^ijrartled  as  trivial.  In  muny  cases, 
particularly  in  a  first  attack  of  anterior  urethritis,  strict  re^-^i- 
lation  of  these  conditions  would  suffice  to  secure  a  rapid  and 
favorahh^  termination,  as  we  can  convince  ourselves,  particu- 
larly in  hospital  patients.  Unfortunately  not  many  patients, 
and  least  of  all  tlujse  in  the  better  classes,  are  able  to  carry 
out  such  inslructiiuis  strictly.  For  example,  rest  in  bed  can 
hardly  ever  be  secured.  At  all  events  all  forced  movements, 
such  as  running,  gymnastics,  dancing*,  exhaustingr  and  long"- 
continued  walks,  should  he  prohibited.  All  violent  passive 
movements,  such  as  riding,  driving,  particularly  on  bad  roads 
or  in  heavy  wagons  without  springs,  are  equally  injurious. 
Travelling  on  the  railroad,  with  its  slighter  oscillating  move- 
ments, is  less  harmful.  In  all  cases  we  should  recommend  the 
wearmg  of  a  good  suspensory.  This  is  intended  to  elevate  the 
external  genitals,  peois  and  scrotum  without  exerting  pressure 
on  them,  to  fix  tliem  against  the  lower  part  of  the  abdomen, 
and  thus  prevent  the  shaking  which  increases  the  inflammation. 
The  rmmber  of  suspensories  is  verA"  great.  AH  are  serviceable 
which  exercise  uniform  pressure  and  traction,  f.f".,  those  which 
not  alone  raise  the  external  genitnls,  hut  also  dra%v  them 
against  the  body,  the  former  by  traction  against  the  waist 
hand,  the  latter  by  traction  against  the  perineum  (Fig.  4).  A 
good  suspensory  therefore  possesses  a  waist- band,  and  perineal 
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ur  thig-h  straps,  as  in  those  of  Kohn,  Neisser  (Fig-.  5),Ihle  (Fig. 
6),  Unna  (Fig.  7).  Tliose  are  bad  which,  Hke  ordinary  ridlnj^ 
suspensories,  simply  raise  the  genitals,  but  leave  this  in  the 
hands  of  the  patient.  By  drawing'  too  strongly  on  the  straps 
the  genitals  are  raised  too  far,  and  penoanent  compression  i 


yf. 


Flo,  4. 


Fm.  a. 


the  perineal  portion  of  the  urethra  results.     This  irritates 
canal  and  is  apt  to  cause  stasis  of  tlie  secretion. 

That  cc^itus  is  to  be  forbidden  is  clear  to  the  physician,  but 
not  always  to  the  patient.  Sexual  excitement,  resulting  from 
lascivious  thoughts,  pictures,  books,  plays,  and  exciting  female 


>jo.  tf  Fio.7. 

society,  are  also  to  be  avoided.  But  the  alistinence  and  the 
increasiHl  sexual  irritability  due  to  the  blenorrhtea  produce 
great  sexual  exciteuu'nt  despite  the  %vill  of  the  patient.  This 
is  manifested  by  freciutuit  erections  and  pulhitions,  which  aMi 
extremely  injurious.  This  should  l)e  combatt^d  l>y  a  coo^' 
hard  bed,  regular  evacuations  from  the  bowels,  and  the  use 
of  antaphrodisiacs.   Camphor,  lupuhu^  potassium  bromide  and 
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sodium  bromide  are  useful.  Camphor  is  also  rccommentliHl 
externally,  strewn  upon  cotton  in  the  suspensory.  The  inter- 
nal adniinisti-ation  is  preferable. 

H  Camphorjfi  rasie, gv.  iij. 

Mixt,  gummosa*,     .,,•♦.     3  iij* 
S.     1  teaspooiiful  every  3  hours. 


Lupulin  and  the  bromides  are  always  given  internally. 
prescribe  the  following: 

3  Lupulin i  pur., gr,  x\% 

Sacch.  alb.,  ......     gr.  xxx, 

Mf.  pulv.  div.  in  dos.  x- 
8.    3  powders  daily. 


We 


B   Lupulini  pun. 
Morphine  muriat., 
Sacch.  alb., 

Mf,  pulv.  div.  in  dos,  x« 
S.     3  powders  daily. 

5  Lupulini, 
CauiphoHF, 

Extr.  lupuli  q.  s.  f,  pill.  x. 
8.     ()  pills  daily. 


grr.  XXX. 


g-r.  XV. 
gr.  iss. 


The  bromides  are  g-iven  morning  and  evening  in  gr.  xv.-xxx. 
doses,  but  the  following  prescripticm  Ls  the  most  useful. 


nss.-iv, 


aa  gr.  vij.-xxjj. 


R.  Natri*  bromat.,  *        .        .        . 
Cauiphor  r^as., 

Lupulin, 

Mf.  pulv,  div.  in  dos.  x. 

Put  in  waxed  papers. 

8.     1  powder  lunrriing  and  evening". 

Attention  !uust  also  be  paid  to  diet.  Everything  is  to  be 
avoided  thut  makes  digestion  slow,  causes  constipation,  irri- 
t;ites  the  genitalia  directly  and  increases  the  inflammation. 

As  reg-ards  the  first  point,  all  articles  heavy  of  dig4*stion, 
such  as  puddings,  rice,  chet»se,  aiv  ttv  be  avoided.  Food  sea- 
soned with  pe|]»per,  and  curry,  asparagus,  jjighly  salted  and 
acid  articles  are  stimulating  and  exciting.  Very  hearty, 
nutritious  food  acts  the  same  way* 


1 1 6  Blenorr/icea  of  the  Sexual  Organs. 

The  fluids  require  special  consideration.  The  close  relation- 
ship of  Venus  and  Bacchus  is  known  not  only  in  mythology'. 
Carbonated  drinks  are  especiallj''  to  be  avoided  (champagne, 
beer,  acid  waters,  such  as  soda  water,  Selters,  Preblauer,  Gkiss- 
huebler,  etc.).  This  is  also  true  of  heavy  Italian,  Spanish  and 
English  wines.  It  is  best  to  forbid  all  alcoholic  drinks.  In 
many  patients  this  command  is  shipwrecked  on  the  cliff  of 
secrecy.  Now,  I  have  always  observed  that  after  prolonged 
and  complete  abstinence  even  small  amounts  of  alcohol  are 
injurious,  but  that  the  bad  eCFects  are  slight  if  the  patient  from 
the  start  accustoms  his  clap,  I  might  say,  to  a  moderate  amount 
of  alcohol  and  does  not  exceed  this  quantity.  I  therefore  allow 
my  patients  from  the  beginning  to  take  daily  the  same  amount 
of  light  red  wine. 

Many  patients  ask  us  concerning  smoking.  Bumstead  (1883) 
regards  it  as  injurious.  It  is  true  that  those  unaccustomed  to 
smoking  are  sexually  excited  by  it,  but  this  is  not  true  of  habit- 
ual smokers.  I  therefore  believe  that  it  should  not  be  abso- 
lutely interdicted. 

The  attention  of  ever^'^  patient  should  be  called  to  the  dan- 
ger of  conveying  the  clap  secretion  to  the  eyes.  Great  care 
and  cleanliness  are  indicated.  It  is  best  to  allow  him  to  wear 
some  cotton  in  the  praeputial  sac,  which  absorbs  the  discharge, 
and  prevents  soiling  of  the  clothes;  this  should  be  frequently 
changed.  Or  the  patient  wears,  attached  to  his  suspensory 
and  over  tlie  penis,  a  little  bag  which  receives  the  discharge. 
Washing  the  hands  after  every  manipulation  of  the  genitals  is 
strictly  necessary. 

These  are,  in  brief,  the  hygienic  and  dietetic  rules,  which 
the  physician  must  adapt  to  each  individual  case.  Thus,  if 
there  is  deficiency  rather  than  excess  of  sexual  excitement^ 
sedative  treatment  must  be  abandoned,  in  weak  individuals 
tonic  treatment  is  indicated,  and  the  withdrawal  of  nourishing^ 
easily  digested  food  is  out  of  place. 

Oversight  op  the  Remedies. 

The  most  ancient  theory  concerning  clap  was  that  we  had 
to  deal  with  the  secretion  of  increased  and  spoiled  semen. 
Hence  remedies  were  prescribed  which  were  supposed  to  di- 
minish the  production  of  semen,  such  as  semen  et  folia  rutae, 
nux  pineae,  semen  anethi,  lactuca,  semina  cannabis,  plantago, 
origanum,  etc. 
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The  conviction  (which  soon  grained  swaj-)  that  clap  was  an 
inflammatory  process,  and  the  dischar^e:«t'  the  n»sult  of  ulcera- 
tion of  the  iirethi*a  and  bladder,  led  to  ttij>kal  treat iiieiit,  some- 
times to  the  most  fantastic  recommendations.  Sedative  and 
cooUnir  itntiedies,  such  as  milk,  whey,  barley  water,  honey*  and 
diluted  vinegnr,  were  used  for  injections.  Very  peculiar 
measures  also  appeai^ed.  Thus,  we  read  in  Hercules  Saxonis 
(1597):  ''Sciendum  autem  est.  quod  habui  a  quibusdam  Vene- 
tis;  dicunt,  se  a  ^onorrha'a  statim  curatos  nsu  Veneris  cum 
muliere  jEthiope.  Haec  quotiue  scio,  anticiua  gonorrhtea 
plenes  fuisse  bberatos,  qui  cum  uxoi*e,  vlrg^ine  rein  babuere, 
sed  tunc  midier  inficitur.**  In  the  Richard  manuscript  of  the 
thirteenth  century  discovered  by  Litti*e  we  read  "  Et  nut  a, 
quod  in  niugno  dolore  et  tnmore  prodest,  si  in  niubere  diu, 
quando  in  coitu,  moretur;  vulva  emin  sugendo^  moUiflcando 
et  quasi  pur^ndo  dolorem  niinuit  et  saniem  attiiihit." 

When  the  theory  of  the  sypliilitic  nature  of  clap  was  pro- 
mulgated in  the  second  half  of  the  sixteenth  century,  it  was 
subjected  to  juitisyphilitic  treatment,  mercury,  gpuaiac,  sarsa- 
parilla  in  lar^jfe  doses  and  drastic  purg-atives. 

The  chang-p  in  the  etiological  views  at  the  beg-innin^of  this 
centur\'  causetl  a  change  in  treatment,  and  clap,  reco^'^nized  as 
a  local  disease,  was  treated  locally.  Some  of  the  reiuedies 
were  empirical,  others,  hke  the  astringents,  belonged  to  the 
group  of  antiphlogistics. 

Advances  in  therapeutics  miglit  have  been  expected  from 
the  most  recent  investigations  in  etiology",  especially  frtnn  the 
discovery  of  the  gonococcus.  Unfortunately'  these  ex[jee  tations 
were  not  fulfilled,  A  few  writers  liave  made  pui'e  cultures  of 
the  gonococcus,  and  studied  the  elfect  of  various  remedies  on 
contagiousness,  growth  and  vital  conditions,  but  tliese  labori- 
ous investigations  have  hitherto  had  no  practical  value.  These 
investigations  do  not  alwa^  s  show  clearly  that  the  writei^s 
really  experimented  with  the  gonococcus,  and  then  the  growth 
of  the  cocci  upon  our  artificial  nutrient  medium  is  so  pre- 
carious and  easily  disturbed,  that  we  cannot  infer  that  those 
doses  and  remedies  which  prevent  the  growth  of  the  pure  cult^ 
ure,  will  have  a  similar  or  approximately  similar  effect  upon 
the  development  on  the  goodsoi!  of  the  ui'ethral  mucous  mem- 
bi'ane.  Until  we  possess  nn  artificial  nidrient  im-dium  which 
offers  the  gonococci  the  same  favorable  conditions  as  the  ui-e- 
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thral  mucous  membrane,  we  can  arrive  at  no  conclusion  on 
this  question.  But  it  cannot  be  held  that  the  discovery  of  the 
gonococci  has  been  entirely  valueless  as  regards  treatment. 
They  furnish  us  with  positive  knowledge  concerning  two  thera- 
peutically important  data — the  diagnosis  and  the  virulence  of 
the  secretion,  the  duration  of  treatment. 

Corresponding  to  the  local  nature  of  the  process,  all  our 
remedies  are  local,  and  differ  only  in  so  far  as  the  topical  action 
is  effected,  in  one  group,  indirectly  by  internal  administration, 
directly,  in  the  other,  by  topical  application.  The  internal 
remedies  belong  to  the  category  of  balsams  and  ethereal  oils, 
or  they  are  alkaloids,  or  finally  mineral  substances,  particu- 
larly alkalies. 

The  ethereal  oils  and  balsams  occupy  the  most  prominent 
place.  This  is  particularly  true  of  copaiba  balsam,  derived 
from  various  leguminosae  of  the  species  copaifera,  particularly 
copaifera  officinalis  and  guyanensis.  It  forms  a  thick,  light 
to  brownish  yellow,  clear,  sticky  mass  like  thickened  oil,  with  a 
peculiar  resinous  odor  and  a  bad  taste.  It  was  first  given  in- 
ternally by  Markgraf  and  Pison  (1648)  and  introduced  into  the 
treatment  of  venereal  diseases  by  Daniel  Turner  (1729)  and  J. 
Thorn  (1827).  It  is  given  in  doses  of  15  to  20  drops  on  sugar. 
Unfortunately  the  nauseous  taste  is  then  very  pronounced, 
and  the  attempt  was  therefore  made  to  conceal  this  or  to  give 
it  in  another  form.  From  the  desire  to  conceal  the  bad  taste 
sprang  Chopart's  potion,  which  is  still  used  in  France: 

5  Balsami  copaivae, 
Spir.  vin.  rectific, 
Syr.  tolutan., 
Aq.  menthae, 

Aq.  naphae,  afi  5  U- 

Spirit  nitric,  3  ij. 

S.    3  to  6  tablespoonfuls  daily. 

Ricord  modified  and  simplified  this  prescription : 
5  Balsami  copaivae, 

Syr.  diacodii, 

Syr.  tolutan., ^^  5  j. 

Aq.  menthae,  5  ij. 

Aq.  naphae, 3  iiss. 

Gummi  arable  q.  s.  f.  emulsion 

S.    3  to  9  tablespoonfuls  daily. 
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The  f ollowingr  similar  mixtures  are  used  frequently : 

B   Bals.  copai\\» 3  j. 

Spirit,  nitric, 3  ij. 

Tinct.  upii  spL,    ......  g'tt  xxx. 

S.     20  drops  2  to  4  times  daily* 

ft  Bals,  eopaiv,,       ,.,...  3  iij. 

Vitell.  ovi  tria  c.  aq.  fontis,        ,        .        -  §  v, 

Aq.  cinnamon,,    .        .        .        ,        .        -  5j- 

Syr.  cinnamon.,   .        .        .        •        .        ,  3  ss. 
8.     1  tablespoon ful  every  3  hours. 

The  bad  taste  of  these  mixtures  induced  La^neau  and  Vel- 
peau  to  administer  the  balsam  in  enemata, 

5  Bals.  copaiv., §  ss. 

Viti'lli  ovi  I. 

Extr.  opii  aq 

Decoct,  sem.  lini,         .        .        •        , 
8,    For  one  enema, 

Wehner  prescribed  the  remedy  in  suppositories : 
3   Bals,  copaiv.,       .        .        .        .        .        •      §  v. 

Pulv,  opii, ^r,  iv, 

Butyr,  cacao, 

Spermaceti t tni  3  iss. 

Cera^  alh,,     . gr.  xlv. 

F.  supposit.  No.  xii. 

8.     One  suppository  morning  and  evening. 

All  these,  in  part  impracticable,  methods  of  administration, 
became  supertluous  when  Favrot  and  Mothe  beg^n  the  use  of 
gelatine  capsules,  filled  with  5  to  10  drops  of  the  balsam,  per- 
mitting its  entrance  into  the  stomach  without  its  nauseating 
effect.  The  copail)a  is  given  in  this  way  at  the  present  time, 
3  to  (\  capsuli^s  being  taken  daily. 

Eicord  (1849)  and  Roquelle  (1854)  showed  that  it  merely 
acts  locally,  by  passing  into  the  urine.  The  latter,  saturated 
with  the  bcjlsam  or  itsdisassimilative  products,  passes  through 
the  urethra,  and  thus  produces  its  action.  Both  these  writei^ 
treated  clap  patients  who  suffered  from  urethral  fistula^  with 
copaiba  internally.  The  portion  of  the  urethra  situated  be- 
hind the  fistula,  and  which  was  constantly  washed  by  tlie  urine, 
recovered,  the  portion  in  front  of  the  fistula  remained  blenor- 
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rhagic  and  did  not  heal  until  injections  of  the  patient's  urine 
were  made  into  it.  Ricord  then  administered  copaiba  to  a 
patient  in  his  clinic  who  was  not  suffering  from  blenorrhoea, 
and  injected  a  few  clap  patients  with  his  urine.  This  urine 
proved  effective,  a  distinct  evidence  of  the  topical  action  of  the 
balsam.  Weickart  (1860)  first  studied  the  form  in  which  the 
copaiba  enters  the  urine.  He  showed  that  the  resinous  acid, 
the  copaivic  acid,  unites  in  the  circulation  with  the  alkalies, 
and  this  enters  the  urine  dissolved  as  sodium  copaivate. 

In  addition  the  urine  contains  the  ethereal  oil,  which  gives 
it  the  peculiar  odor  of  violets.  If  a  mineral  acid  is  added 
to  urine  containing  sodium  copaivate  in  solution,  a  whitish 
flocculent  precipitate,  very  similar  to  albumin,  is  obtained. 
This  precipitate  induced  many  observers  to  really  suspect 
albuminuria  and  led  to  the  statement  that  the  balsam  may 
give  rise  to  nephritis,  an  accusation  which  was  repeated 
in  1872  by  Tamowsky.  The  precipitate  consists  of  the  co- 
paivic acid,  which  is  freed  by  the  mineral  acid  from  its  com- 
bination with  the  soda,  and  is  soluble  in  an  excess  of  the  acid. 
Rocco  da  Luca  and  Amato  (1884)  have  studied  the  action  of 
copaivic  acid  and  oil  of  copaiba  on  blenorrhoea,  and  have 
come  to  the  conclusion  that  neither  of  these  constituents  sepa- 
rately has  the  same  effect  as  their  combination  in  the  balsam. 
Like  Quincke  (1883)  they  showed  that,  on  the  administration 
of  the  pure  oil,  this  passes  into  the  urine  as  an  easily  decom- 
posed salt.  On  the  addition  of  mineral  acids  to  such  urine  the 
acid  is  set  free  and  imparts  a  purplish-red  color,  which  Quincke 
calls  copaiba  red. 

Unfortunately  copaiba  sometimes  produces  certain  inci- 
dental effects  which  interfere  with  its  administration  or  render 
this  impossible.  Thus,  it  is  absorbed  with  diflftculty,  produces 
'idigestion  after  protracted  use,  and  this  may  increase  to 
.>vere  gastro-intestinal  catarrh,  unless  care  is  exercised.  Licss 
important,  but  very  alarming  to  the  patient,  are  the  phenom- 
ena on  the  integument,  which  sometimes  develop  after  the  first 
dose.  These  consist  of  eruptions,  belonging  to  the  class  of 
angioneuroses,  such  as  erythema  or  roseola,  a  papular  ery- 
thema, or,  more  rarely,  urticaria  or  purpura.  The  most  fre- 
quent of  these  polymorphous  eruptions  are  patches  of  circum- 
scribed redness,  whose  color  may  also  vary  from  dark  violet 
to  yellow ;  they  become  confluent,  their  size  changes  rapidly 


Bknorrhwa  of  the  Sexual  Organs. 


121 


and  they  usually  disappear  rapidly  without  subjective  symp- 
toms. In  many  cases  the  fii^st  dose  alone  is  followed  by  the 
eruption,  which  disappeai^s  despite  the  eoutimiaiiee  of  the 
medication;  in  other  eases  the  entption  increases  with  the 
further  administration.  If  the  eruption  is  an  urlicaria,  gas- 
tric disturbances  and  pruritus  are  usually  present.  The  symp- 
toms g^enertilly  disappear  spontaneously  as  soon  as  the  bal* 
sam  is  discontinued, 

Cubebs,  the  fruit  of  piper  methysticiim,  like  pepper-corns 
in  size  and  shupe,  are  blackish-^reen  ^^lins  with  a  p(*dicle.  It 
was  recommended  freshly  powdered  as  an  anti-blenorrhagic 
after  Crawford  (1818),  an  Engrlish  army  surgeon,  had  learaed 
its  use  in  India*  where  it  is  a  popular  remedy.  It  is  less  eflect- 
ive  than  copaiba,  but  fell  into  discredit  chiefly  because  it  was 
given  in  such  enormous  doses.  Thus  Puche  oixiered,  from  the 
begiimm^  of  hhmorrhcea,  3  iiss,  of  the  powder  on  the  first  day, 
and  then  a  daily  increase  of  Z  hss.  until  the  discharge  ceased. 
Powdered  cubebs  is  given  in  gr.  xv.  to  xJv.  doses  two  or  three 
times  daily  in  wafers,  or  the  ethereal  extract,  cubebinjs  given 
in  one-tent !i  tins  dose*  CoTubi nations  of  cubebs,  especially 
with  copabia.,  ai'e  also  popular.    For  example: 

IJ   Pulv.  cubeb,, 3  j. 

Ahuni,  ,        ,        .        .        ,        .        .      3  ij. 

Root  sambuci  q.  s,  1  (?lectnarium, 
S.  li  to  4  teaspoonfuls  daily. 

IJ   Pulv.  cnbebM 

Bals,  copaiv., afi  |  ss. 

Gummiarab,, 3  ij. 

Aq.  cinnamon., 3  iv. 

Syr.  cort.  aurant., 3  j* 

8.  1  teaspoonful  t.  L  d. 

Velpeau  (1826),  Fenoglio  (1846).  Caudmont  (1861),  wer. 
special  advocates  of  the  com  In  nation  of  copaiba  and  cubebs, 
to  wliicli  tliey  attributed  greater  efficacy  than  to  each  one 
singly,    Sigmund  also  favored  the  following  prescription: 


IJ   Pulv.  cubeb., 
Bals.  copaiv., 

Extr.  gentian  q.  s.  f.  pill  xxx. 
S*    8  to  0  pills  daily. 


aa  gr.  xlv- 


f  I 
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The  incidental  effects  of  cubebs  are  not  by  far  as  disagree- 
able as  those  of  copaiva,  although  it  sometimes  produces  gas- 
tritis or  urticaria. 

Sandal-wood  oil,  acquired  by  distillation  from  syrium  myr- 
tifolium,  was  recommended  by  Henderson  (1865)  and  Panas 
(1865).  Although  it  was  repeatedly  recommended  m  France, 
for  example  by  Nirgon  and  Pathault,  it  found  favor  very  late 
in  Germany.  It  was  ndt  until  last  year,  through  the  recom- 
mendations of  Posner  (1886),  Meyer  (1886),  Letzel  (1886),  Ros- 
enberg (1887),  and  Linhardt  (1887),  that  it  has  secured  general 
recognition.  This  is  so  much  more  deserved  because,  while 
equal  in  efficacy  to  copaiba,  it  does  not  possess  the  disagreea- 
ble incidental  effects  of  the  latter.  It  rarely  causes  gastritis, 
but  in  a  few  cases  it  has  produced  symptoms  of  renal  congestion, 
which  demand  a  certain  degree  of  caution.  It  is  given  in  doses 
of  gtt.  iij.-x.  in  gelatine  capsules  t.  i.  d.,  or 

5  01.  santali, |  ss. 

01.  menth.  pip., gtt.  iij. 

S.     15  to  20  drops  3  or  4  times  daily. 

Peruvian  balsam  and  balsam  of  tolu  have  also  been  recom- 
mended, but  only  employed  for  a  short  time,  and  are  inferior 
to  the  others  in  their  effect. 

Vidal  (1877)  recommended  gurjun  balsam,  which  had  been 
previously  recommended  by  Henderson  (1865)  as  wood  oil. 
Vidal  prescribes: 

5  Balsam,  gurjun., 

Pulv.  gummi  arab.,        .        .        .        ,        &&  3  j. 

Syr.  simpL, 3  iij. 

Infus.  anis.  stellat., 3  x. 

S.    For  one  day. 

Matico,  obtained  from  piper  angustifolium,  was  recom- 
mended by  Favrat  (1861),  partly  alone,  partly  in  combination 
with  copaiba.  Infusions  of  the  leaves  were  also  used  for  in- 
jections. Scarenzio,  Sigmund  and  Jullien  deny  any  curative 
properties  to  this  drug. 

Turpentine,  a  very  effective  remedy  but  difficult  of  diges- 
tion, and  which  was  emploj'^ed  by  Swediaur  (1798),  is  usually 
given  in  combination  with  cubebs,  rarely  alone. 
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Tar  preparations  and  derivatives  have  also  been  used,  but 
only  with  teiiiponiry  sucress,  Riemsla^h  (18(i2)  advised  aqua 
picea  internally,  Zeiss!  (1874)  inhalations  of  oJeuiii  anh«Teum 
pini,  Bremond  (1874)  turpentine  vapor  baths,  Barton  (1886) 
creasote. 

Kavva-kawa,  the  root  of  piper  methysticitm,  was  recom- 
mended by  Dupouy  (18T(>},  He  digests  g-r.  Ixxv,  of  the  finely 
cut  root  in  1  quart  of  water,  filters  and  administers  the  gray 
aromatic  fluid.     Blackerby  (1881)  prescribes: 

3  Ext,  kawa-kawa  fld., §  iij. 

Spirit  teth.  nitros., 3  ix, 

Syr.  simpl, ,  3  xviij. 

8,    3  tables poonfuls  daily. 

Schutt  (1883)  prescribes; 

IJ   Ext,  kawa-kawa  fld., 5  ss. 

Ext.  rhus.  aroma t,, 3  ij» 

Bals.  copaiv., *  ss, 

Tinct,  cubeb., *  ij. 

8.     4  teaspotinfuls  daily. 

Sanne  (1886)  orders  extract  of  kawa^kawa  in  pills  of  gi\  iss., 
4  to  8  pills  daily. 

Among-  other  remedies  we  may  mention  vinuin  colchioum 
opiatuui,  tinctura  colchici^  dig^italts,  hydrastis  canadensis^  ar- 
butus unedo,  ^elsemium  sempervirens,  baccie  myrtillorum, 
asclepias  incarnata,  tincture  of  aloes,  hasheesh,  amaranthus 
spinosa,  Jamaica  dogwood,  tinctura  sierne  salviiB, 

Finally,  sal  ammoniac  has  been  recommended  internally 
in  larg:e  doses,  potassium  bromide  in  doses  of  '  j.-iss,  daily, 
potassium  chlorate  gr.  xlv.  daily,  and  sodium  salicylate  3  iss. 
daily* 

Local  Kemedies, 

Inst}nimenU\\.—\^i\(t'^\  applications  or  urethral  injections 
have  been  employetl  in  clap  sincv  the  earliest  times,  but  they 
were  always  used  merely  as  an  adjuvant  to  the  internal  and 
general  treatment.  The  syriujcri^s  used  were  similar  to  those 
now  employed.  BlejErny  (lf>83)  portrayed  one  which  cannot  be 
distin^uislied  from  one  of  to-day.  Hahnemann  used  small 
syphons,  Weikard  used  si^Tingres  with  a  flat  end  and  a  smalJ 
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central  opening',  which  was  applied  flat  against  the  opening  of 
the  urethra.  Swediaur  (1798)  gives  directions  concerning'  the 
construction  of  a  good  syringe  which  differ  in  no  respect  from 
those  furnished  by  Sigmund.  Other  apparatus  was  also  in- 
vented whose  object  was  to  render  it  possible  to  confine  the 
penetration  of  fluid  to  certain  parts  of  the  urethra,  or  to  allow 
it  to  enter  with  certainty  the  deep  parts  of  the  canal.  To  this 
class  belongs  Langlebert's  sj^ring'e,  "^  jet  recurrent''  (Fiff.  8). 
To  an  ordinary  syringe  is  fitted  a  cannula  of  platinum  or  bone, 
5  to  6  cm.  long,  which  terminates  at  the  free  end  in  an  olive- 
shaped  enlargement.  The  lumen  of  the  cannula  opens  immedi- 
ately behind  the  olive  in  four  small  openings,  which  run  ob- 
liquely backwards  from  within  and  anteriorly.  The  fluid 
always  makes  its  wd^y  alongside  the  cannula  to  the  outside  and 
never  penetrates  deeper  than  the  olive.    Bron's  (1858)  quite 
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complicated  apparatus  was  devised  in  order  to  apply  the  fluid 
to  a  single  definite  part  of  the  urethra.  It  consists  of  a  cathe- 
ter with  three  openings,  situated  2.5  cm.  from  one  another. 
The  first  and  last  openings  are  concealed  by  rubber  rings, 
which  can  be  expanded  through  them.  The  middle  opening  is 
free  and  serves  for  the  injection,  while  the  rubber  rings  are 
distended,  and  occlude  a  portion  of  the  urethra  anteriorly 
and  posteriorly.  Diday  (1858)  was  not  the  first  one  who  knew 
that  injections  with  the  ordinary  syringe  did  not  penetrate 
farther  than  the  bulb,  but  his  plan  was  the  first  which  secured 
irrigation  of  the  entire  uretlira.  While  the  bladder  was 
moderately  full  he  passed  a  narrow  elastic  catheter  into  the 
urethra  until  the  urine  began  to  flow  and  then  withdrew  it 
until  the  flow  ceased.  The  eye  of  the  catheter  is  then  situated 
in  the  pars  prostatica  in  front  of  the  ostium  vesicae.  A  syringe 
is  then  fixed  to  the  outer  end  of  the  catheter,  and  the  injection 
made  while  the  latter  is  slowly  withdrawn.  So  long  as  the 
eye  of  the  catheter  is  situated  behind  the  compressor,  the  in- 
jection fluid  passes  through  the  pars  posterior  into  the  bladder; 
when  it  is  situated  in  front  of  the  compressor,  it  flows  through 
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the  pars  anterior  to  the  meatus  aiui  comes  in  contact  with  the 
entixT  urethra.  Giirg^on's  (1867)  urethral  syringx*  (Fig".  9)  per- 
mits applications  to  definite  parts  of  the  urethra*     It  consists 


I 


Fio.  a. 


Fio,  10, 


of  a  larg^  Pravaz  ST^Tinge  whose  piston  is  moved  by  turning*  a 
screw.  A  half  tuni  corresponds  to  a  drop.  Tlie  anterior, 
conical,  cannula-like  end   of  Ww  syring*^  fits  accurately,  by 
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means  of  the  tliroad  of  a  screw,  into  a  rubber  olive-tipped 
bougie,  which  has*  a  Hue  canal  tenninating  at  tlie  tip  in  a  small 
central  opening^.  The  bougie  is  introduced  into  the  ui^ethra 
and  the  fluid  deposited  by  drops  in  the  canal.  Durham  used  a 
clysopump-like  syringe.  Prince  devised  a  syringe  with  cathe- 
ter-like tips,  w^hich  could  be  screwed  on,  and  which  possessed 
an  olive  tip  with  lateral  openings  behind  the  latter.  Milton  is 
thoroughly  convinced  that  injections  with  the  ordinaiy  syringes 
never  reach  the  pai^s  posterior.  Thus  w^e  read  on  page  115  of 
his  discussion  on  the  development  of  strictuix*s  as  the  result  of 
injections:  "But  I  think  I  have  evidence  enough  in  my  posses- 
sion to  prove  that  injections,  as  ordinarily  employed,  never 
reach  the  part  where  most  of  these  strictures  begin — that  is  to 
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say,  the  bulb  of  the  urethra  and  its  immediate  vicinitv."  He 
also  emphasizes  the  fact  that  he  has  never  been  able  to  inject 
fluid  into  the  bladder  by  a  simpkMnjection  in  the  urethra,  even 
with  the  aid  of  force. 

With  a  correct  view  of  these  relations  Milton  devised  his 
"long  urethral  syringe"  (Fig.  10),  a  catheter,  wiiich  is  intro- 
duced into  the  urethra  as  far  as  the  bulb,  pars  membranacea 
nr  prcstatica,  and  to  whose  outer  end  a  springe,  with  a  capac- 
ity of  200  cm.,  is  attaclied.  Burckhardt  and  Vajda  de^isi^d 
complicated  apparatus,  which  are  hardly  ever  usedi  for  the 
purpose  of  injecting  fluid  under  high  pressure,  which  could  be 
regulated  at  will, 

Balmanno  Squiix*  (1882)  describes  a  simple  and  convenient 
syringe  (Fig.  11).  It  consist  of  a  flat,  romuled,  rubber  syringe ; 
two  metallic  platesjnserted  in  the  two  flat  sides  of  the  syringe 
and  of  the  same  size,  make  it  possible  to  empty  this  handy  bal- 
loon syringe  completely,     Ultznuum  (1883)  describes  two  in- 
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stniments  for  irrigatioD  and  injection  of  the  po«teria  urethnu 
The  first,  the  irrigation  catholer  (Fig.  12),  consists  of  a  silver 
catheter,  16  cm.  long',  of  raediam  curve,  14  to  16  Charriero,  with 
the  vesical  end  smooth  and  rounded.    It  contains  eitht'r  sieve- 


like  openinjf^  or  four  lateral  fissures,  placed  crosswise,  I  cm. 
long,  2  mm.  wide  The  extra-vesical  part  cariies  a  disk  of  hard 
rubber,  and  a  mark  upon  it  shows  the  direction  of  the  tip  of 
the  catheter.  To  the  disk  is  fastened  a  soft-rubber  tube,  about 
20  cm.  long,  which  connects  with  an  ordinary  surgical  syringe. 
The  irrigation  catheter  is  introduceo  into  the  urethra  while 
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the  pLitu'jit  is  ill  the  dorsal  position,  until  llie  penis  makes  an 
an^le  of  1^30"  with  the  horizontal,  the  surface  of  the  abdomen. 
The  tip  is  then  in  the  posterior  poition  of  the   pars   iiiem- 


Fjw.  14. 
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bnuiacea.  The  ridid  driven  hy  the  syringe  into  the  cathet 
must  now  pass  the  pars  prostutiea  and  enter  the  hhiddei",  but 
caiinot  re^ur;^itate  alongside  the  catheter.  Upon  removing 
the  syringe  the  fluid  shoidd  not  €»scape  from  tHe  rathettjr, 
as  this  would  show  that  the  tip  is  situated  in  th<*  hiadder. 


Bie$wrrha*a  of  the  Sexual  Organs. 


t2g 


The  urethral  injector  (Fi^.  13)  also  consists  of  a  silver  catlietor 
of  xiiedium  cur\^e,  16  cm,  Ionm%with  a  calibre  of  14  to  16  Char- 
riere.  At  the  extni-vesical  cthI  is  an  addition  of  hard  rubber 
into  which  fits  a  Pravaz  syrin^^e.  On  introducing  the  instni' 
ment  Into  the  urethra  the  tip  of  the  catheter  enters  the  pai^ 
prostatica,  when  it  makes  an  atijLrle  of  1:35'^  to  the  horizontal 
(Fi^.  14),  Aubert,  Bourg^eois,  and  Erand  I'eeoinmend  that  in- 
jections in  the  pars  anterior  shouki  always  be  made  by  pass- 
ing" a  narrow  elastic  catheter  as  far  as  the  bulb  and  injecting 
tliroui^h  this.  In  order  to  regulate  the  pressure  of  tlie  injected 
fluids  Petersen  and  I  recommended  an  apparatus  coincidently. 
Instead  of  a  sjsn^in^o  Petersen  recommends  a  rubber  tube  with 
an  olive  tip  at  one  end,  a  curved  ^lass  tuVie  at  the  other  end. 
This  g-lass  tube  is  dipped  into  a  vessel  and  the  fluid  enters 
the  tube  by  s>i>hon  action.  The  pressure  is  re^idated  by 
raising  and  U)\verin^  the  vessel. 

My  apparatus  (Fi;^.  15)  consists  of  a  syring-e,  with  a  capac- 
ity of  300  to  500  cm.;,  which  is  hun;^'  parallel  to  the  wall  and 
vertical,  at  about  half  a  man's  hei^*'ht»  The  lower  end  carries 
a  Arm  riddier  tube  about  1  m*  lon^'",  to  which  is  attjiched  the 
pi'ar-shaped  tip,  which  can  be  closed  by  a  stop-t!ock-  The 
upper  end,  instead  of  beings  fastened  by  a  screw,  simply  has  a 
cover  which  is  perfomted  by  the  piston-rod,  and  which  can  be 
put  on  like  the  cover  of  a  box.  The  piston-rod  terminates  above 
in  a  flat  disk,  instead  of  a  ring:.  The  syriiigi3  is  filled  in  the 
usual  way,  bv  suction  thron^^dithe  tulie  and  tii»,  and  the  latter 
must  therefore  be  made  of  firm  material  in  oi'der  to  prevent 
compression  by  the  pressure  of  the  atmosphere.  On  account  of 
the  hir^e  dimensions  of  the  syrin;2'e  one  flllini^  suffices  for  many 
injections.  The  apparatus  has  a  double  use.  It  serves  as  a 
simple  irn;Lrator  if  the  piston  and  cover  are  removed  after  011- 
injer.  If  the  pressure  is  to  bi*  inci*eased  the  piston  and  cover 
are  allowed  to  renuiin  and  wei*rhts  are  plaei'd  upon  the  disk 
attached  to  the  piston  rod,  I  be^^n  usually'  with  \  kib>  and 
increase  successively  to  3  to  5  kilo.  When  the  piston  Itas  a 
diameter  of  4  c?n.  and  the  wei^^hts  amount  to  3  to  5  kilo  the 
pressure  of  the  coliuun  of  fluid  on  each  squaiT*  centimeter  of 
the  urethral  mucous  membrane  is  240  to  400  j^rni.,  and  always 
iTraains  the  same  so  long"  as  the  simple  apparatus  works  well. 
Hit-ches  ai'e  not  apt  to  occur,  except  from  dryness  of  the  }nston, 

which  is  soon  relieved  bv  oiling. 
9 
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Medicaments. — The  rminber  of  remedies  used  for  injections 
is  endless* 

None  has  been  employed  so  niueh,  hiis  been  extolled  and 
deprecated  so  much,  as  nitrate  of  silver,  the  most  elTeetive  of 
all.  Johnston  and  Bai*klet  recomniended  it  io  America,  and 
in  Europe  it  was  fli>it  introduced  hy  Carmiehael  (1818)  and 
Serre.  It  was  soon  employed  not  alone  for  the  methodical 
treatment  of  clap,  but  also  for  the  so  called  abortive  treatment. 
We  will  discuss  this  remedy  later  and  will  here  simply  state 
that  the  streuiC^th  varies  between  1.0:30.0  and  0.10  to  *^5(lO  of 
water,  according  as  it  is  used  in  al>ortive  or  methodical  treat- 
ment. 

Corrosive  sublimate  has  lon^^r  been  used,  and  is  now  recom- 
mended anew,  on  account  of  its  antiparasitic  action,  Musi- 
tanus*  Malon,  Gardave  recommended  it,  and  it  was  a  favorite 
remedy  of  Hunter,  who  prescribed  solutions  of  ^r,  ij.  to  *  viij. 
of  water,  Girtanner  and  Wallace  alsu  used  it.  It  tlicn  fell 
into  disuse  but  was  restored  to  tcnipoi'ary  favor  by  Mueller  von 
Berneck  (184fi),  but  it  is  only  since  Fantini  (1861),  Bruck  (187C), 
and  particularly  since  our  new  parasitolofricul  knowledge  that 
it  has  come  into  more  g^eneral  favor.  Wlien  it  was  known 
that  solutions  of  1:3000  to  4000  were  sure  parasiticides,  these 
were  adopted.  But  Barderzzi  (1884),  Keyes  (18iS4)  and  Auspitz 
(187!>)  soon  were  heard  in  oi>position»  claimiuiLJ^  that  such  solu- 
tions produced  violent  irritative  syiiiptoms,  Tlie  more  recent 
atlvocatesof  corrosive  sublimate,  such  as  Chameron  (1884)  and 
Vandei-poel  ( iSSfi)  recomnu-nd  solutions  of  1  :V*0000. 

Sulphate  and  acetate  of  zinc,  the  formei"  recommended  b3* 
B.  Bell,  Lisfranc,  Blancard  and  Larg:e,  the  latter  by  Henrj^ 
have  become  lasting  additions  to  our  ai-mamentarium,  and  are 
suecessfully  used  at  the  present  time  in  solutions  of  gr.  iij.-xv. 
to  3iij. 

This  is  also  true  of  permanganate  of  putash,  which  was  first 
used  by  Rich  (18fi4)  in  tht*  enormous  duse  of  ^r,  vj.  to  :  j^*  lUid 
then  lapsed  iiito  oblivion.  It  w^as  restored  to  favor  by  the 
recommendation  of  Bres^en  (1S(JT)  and  is  now  prescribed  in 
solutions  of  gn  ^iss,  :  5  iij> 

Acetate  of  lead,  recommended  by  Bertrandi  (1T90)  was 
favored  by  Ricord,  particularly  in  combination  with  sulphate 
of  zinc.  This  prescriptitm,  still  known  as  Ricord's  injection,  has 
m;\ny  advocates.    The  following-  is  the  orig-inal  prescription: 
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5  Zinci  sulphat., gr.  xv. 

Plumbi  acetic, grr.  xxx. 

Aq.  rosae, 3  vj. 

Tinct.  catechu, 

Tinct.  opii., fta  3  j. 

S.    To  be  well  shaken  and  injected. 

Sigmund  often  prescribed  acetate  of  lead  in  the  proportion 
of  gT.  xxx.  :  3  iij.  of  water. 

Chloride  of  zinc  has  been  recommended  by  Lloyd  (1850), 
Debeney  (1851)  and  Bumstead  (1867).  The  latter  dissolves 
3  iiss.  of  the  chloride  in  3  ss.  of  water,  and  injects  two  to  eight 
drops  to  a  teaspoonful  of  water  three  times  a  day. 

Among  the  alkalies  caustic  potash  1:200  was  recom- 
mended by  Fordyce  (1758)  and  Warren  (1771),  and  a  solution 
of  ammonia  by  Peyrilhe  (1786). 

Subnitrate  of  bismuth,  first  recommended  by  Caby  (1854), 
is  still  often  used  in  the  proportion  of  2.0:100.  Recently 
there  has  been  much  opposition,  particularly  by  Erand  (1886), 
to  this  remedy,  which  is  insoluble  in  water,  precipitates  in  the 
urethra,  stops  up  Morgagni's  lacunae,  and  leads  to  the  develop- 
ment of  urethral  calculi. 

Chloroform,  recommended  b^'^  Venot  (1850)  was  used  for 
injections,  especially  by  Parona,  in  the  proportion  of  1  rlOO  to 
200,  but  produces  violent  irritative  symptoms.  This  is  also 
true  of  chloral  hydrate,  which  was  used  by  Lecchini  (1874)  in 
a  1  per  cent,  solution,  by  Pasque  (1880)  in  a  2  per  cent,  solu- 
tion. 

Qazeau  used  sulphate  of  cadmium  in  solutions  of  1 :  1000  to 
2000. 

Chloride  of  iron  in  solution  of  1 :100,  bicarbonate  of  soda,  1 
to  100,  potassium  bromide  5:150,  and  in  1  to  3  per  cent,  solu- 
tions have  also  been  used. 

Tannin  alone  or  as  tannin-glycerine  was  recommended  by 
Lange,  Deneffe  and  Hill,  tincture  of  iodine  by  Masenel  and 
Paquet.  The  latter  injects  tincture  of  iodine  5.0  in  aqua 
laurocerasi  20.0.    Zeller  (1875)  recommends: 

5  Tinct.  catechu, §  j.-iss. 

Qlycerini, |j. 

Tinct.  iodin., gtt.  xv.-xxx. 

Aq.  rosarum, 3  vj. 
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The  conviction  that  copaiba  acts  locally  Ifd  Oates,  Eng*el- 
hart  and  Marchal  to  inject  it  in  various  iiiixtyrt's.  For  the 
same  reason  Lang:lebert  used  eau  destillee  de  copabu. 

Among  other  remedies  we  may  mention  oil  of  eucalyptus, 
iodoform  as  injection  in  a  mucUa^inous  mixture  or  in  bougies. 
Campana  prescribes: 

9  Iodoform,, 3  v. 

Acid  carbolic, gr.  iss. 

Glycerine, <  3  iiss. 

Aq.  destil., 3  v. 

S,    For  injection. 


Haberkorn  and  Delorme  inject  quinine, 
scribes : 

5  Quin.  sulph., 

Acid  sulph*  q,  s,  ad  solut., 

Aq,  destil, 

Glycerine, 


The  latter  pre- 

S  iiss, 

•      3  vj. 


Resorcin  is  recommended  by  Muenich  and  Letzel  in  a  2  to 
4  per  cent,  solution,  Goll  recommends  thallin  sulphate  in  1  to 
3  per  cent,  solutions,  Blackerby  injects  fid.  extr.  yerba  reuma 
35*0,  water  1T5,().     Schutt  prescribes: 


Hydrastin  muriat., 

lodoforni  pulv.,    , 

Glycerine, 

Inf,  sassafras, 

S.    Four  times  a  day. 


gr.  iij, 
3j. 


SoHd  powders,  partly  inert.,  partly  astringent,  such  as  sub- 
nitrate  of  bismuth,  oxide  of  zinc  and  iodofonn  have  been 
recommended  by  Malles  and  Cattaneo  to  be  blown  into  the 
urethra  by  means  of  special  apparatus.  The  disadvantages 
of  the  severe  irritation  and  the  formation  of  concretions  soon 
h>d  to  tlie  abandonment  of  soch  method s. 

Finally*  we  may  mention  that  Ricord,  Malgaigne,  Desruel- 
les  and  Tancliou  not  alone  injected  astringents  into  the  urethra, 
but  also  introduced,  by  means  of  soutids,  pledgets  of  lint  soaked 
with  the  fluids  and  allowed  tliem  to  remain  seveiTil  hours. 
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Methods. 

We  will  now  enter  upon  the  explanation  of  the  various 
methods  which  have  heen  used  for  the  cure  of  urethritis. 

Before  discussing  the  application  of  individual  remedies  it 
would  be  desirable  to  examine  into  their  mode  of  action,  but 
unfortunately  this  can  only  be  done  in  an  imperfect  manner. 
The  urethral  suppuration,  the  main  symptom  of  the  gonor- 
rhceal  process,  is  merely  a  phenomenon  of  resistance  on  the 
part  of  the  organism.  The  gonococci  enter  the  urethra,  where 
they  find  a  suitable  soil  and  proceed  to  increase.  This  colon- 
ization is  not  tolerated  by  the  organism,  which  begins  a 
combat  with  the  virus;  the  numerous  migrating  lymph  cells 
become  laden  with  gonococci  and  endeavor  to  carry  them  off. 
This  struggle  continues  until  the  last  gonococcus  has  been 
destroyed  or  removed.  The  suppuration  and  inflammation  are 
therefore  necessary  to  the  cure  of  the  affection,  so  long  as  they 
remain  within  certain  bounds.  If  we  do  not  disturb  these  proc- 
esses and  no  unfavorable  external  influences  intensify  the  in- 
flammation, it  will  run  its  course  spontaneously  within  a  cer- 
tain period.  We  know  that  an  anterior  urethritis,  which  runs 
a  typical  course,  lasts  five  to  six  weeks.  There  is  one  method 
of  treatment,  the  expectant  plan,  which  is  confined  to  allowing 
the  struggle  between  the  gonococci  and  the  tissues  to  termi- 
nate uninfluenced,  and  to  merely  keeping  away  all  noxa  which 
might  produce  useless  or  even  injurious  intensification  of  the 
otherwise  beneficial  inflammation. 

A  shortening  of  the  course  of  the  disease  can  only  be 
effected  by  action  upon  the  gonococci.  It  is  senseless  to  at- 
tempt to  shorten  the  couree  of  the  inflammation  so  long  as  the 
inflammation -producers,  the  gonococci,  are  still  present. 

The  gonococci  can  be  acted  upon  in  two  waj^s,  either  di- 
rectly, by  destroying  them,  or  indirectlj^  by  producing  a 
change  in  their  soil,  the  mucous  membrane,  which  is  unfavor- 
able to  their  proliferation. 

We  have  just  mentioned  a  number  of  remedies  which,  when 
properly  used,  cause  diminution  and  finally  complete  disap- 
pearance of  the  gonococci  from  the  secretion,  and  more  rapid 
recover^^  of  the  blenorrhcea,  but  the  manner  in  which  they  act 
is  not  clear. 

I  believe  that  the  balsams  have  a  direct  parasiticide  effect 
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upon  the  g'oiiococci  ratluT  than  an  action  on  the  soil,  for  the 
reason  that  urine  saturated  with  the  dru^s  remains  acid  and 
stei*ile  for  a  long'  time  in  open  %'essels,'and  is  therefore  a  bad 
soil,  at  least  for  those  micrcM>rgranisms  wliich  cause  decom- 
position of  the  Tirine. 

In  the  application  of  astringent  injections  there  is  perhaps 
a  double  action,  viz.,  destruction  of  the  g'onoeocci  and  an  un- 
favorable modification  of  the  soil,  hut  only  to  the  extent  to 
which  the  cocci  and  soil  are  exposed  to  the  action  of  the  as- 
tringent. Tills  superficial  action  may  explain  the  fact  that 
the  cocci  which  rapidly  penetrate  det^ply  are  only  destroyed 
gradually,  in  the  de/L^ree  to  which  the  suppuration  again  brings 
them  to  the  surface,  and  thus  the  process  lasts  a  long  time. 


Treatment  df  Anterior  Urethritis, 

We  have  previously  referi*ed  to  the  expectant  plan  of  treat- 
ment, which  looks  only  to  the  most  careful  acquiescence  in 
hygienic  and  dietetic  measures,  but  avoids  all  local  thenipinittc 
interference.  This  mrthod  started  with  the  followers  of  the 
avirulistic  school.  It  carmot  be  deiued  that  such  measures, 
wliich  include  rest  in  bed,  often  suffice  for  the  curr*  of  blenor- 
rha»a,  and  I  have  very  often  observed,  in  hospital  patients, 
ivcoverv  of  an  acute  urethritis  in  a  few  weeks  as  the  result  of 
such  treatment.  But  the  perioLl  in  which  the  blenoiTha?a  rc- 
covei's  in  such  cases  is  usually  quite  long,  dependent  upon  the 
soil,  the  rapid  development  of  thi'  «:onococci,  and  the  viability 
of  the  pus  corpuscles.  If  tlie  soil  is  changed  as  the  result  of 
previous  blenorrhagic  disease,  /,e*,  after  repeated  infection, 
spontaneous  recovery  under  expectant  treatmt^nt  is  much 
more  diHlcult  of  attainment.  In  the  majority  of  pa ti puts, 
finally,  it  is  impossible  to  cany  out  tike  hygienic-dietetic  m€?as- 
ures  in  the  strictness  necessary  to  effect  a  cure. 

Next  to  this  is  the  antiphlogistic  method,  Avhich,  starting* 
from  the  theory  of  a  simple  inflammalory  disease,  recom- 
mended simple  antiphlogistic  regimen.  Diuretics,  leeches  and 
venesections  are  employed,  in  addition  to  local  applications  of 
cold  water.  Althougli  wi*  do  not  favor  the  first-mentioned 
tvmedies,  the  local  application  of  cold  and  warm  water  (the 
latter  warmly  extolled  by  Milton)  is  a  very  effective  means, 
not  of  curin/?  the  blenorrhoeaj  but  of  keeping  the  inflammation 
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within  bounds,  and  preventing  exacerbations  as  much  as  pos- 
sible. This  is  also  true  of  the  application  of  an  ice-bag  (Shane) 
or  of  the  cooling  apparatus  with  flowing  cold  water  recom- 
mended by  Bumstead  and  Otis. 

The  topical  application  of  cold  water  in  the  form  of  urethral 
injections  was  also  recommended  by  Picard,  while  O'Reilly, 
Curtis,  Gordon,  and  Blackwell  strongly  advised  irrigations  and 
injections  of  water  as  warm  as  could  be  borne. 

The  medicinal,  which  is  also  chiefly  a  topical  method  of 
treatment  has  for  iti^  object  to  shorten  the  combat  between 
the  gonococci  and  mucous  membrane,  by  attacking  the  cocci 
and  also  by  making  the  mucous  membrane  more  resisting. 

It  would  be  regarded  as  the  ideal  of  medicinal  treatment  if 
we  succeeded  in  preventing  at  once  the  further  development 
of  a  beginning  discharge  from  the  urethra  (whose  blenorrha- 
gic  character  is  shown  by  the  presence  of  gonococci)  by  destroy- 
ing the  gonococci,  i.e.,  the  virus,  and  thus  removing  the  cause 
of  the  disease.  This  plan,  known  as  abortive  treatment,  was 
formerly  practiced  a  good  deal.  Musitanus  (1701)  injected  a 
mixture  of  calomel,  two  drachms,  and  aqua  plantaginis,  eight 
ounces;  Fordyce  and  Warren  injected  strong  solutions  of 
caustic  potash.  Simmons  (1786)  recommended  cauterization 
with  the  solid  stick  of  the  entire  urethra,  Ratier  of  the  fossa 
navicularis.  But  Debeney  (1843)  was  one  of  the  most  active 
advocates  of  this  method,  which  was  practiced  by  the  French 
school,  particularly  by  Ricord.  Solutions  of  nitrate  of  silver 
of  various  strengths  were  always  employed  in  these  attempts 
at  abortive  treatment  (0.7:30.0  by  Carmichael,  0.5  to  1.0:30.0 
by  Ricord,  0.6  to  1.5 :30.0  by  Debeney).  This  plan  was  carried 
out  in  the  following  way.  The  patient,  who  was  kept  in  bed, 
first  urinated.  The  physician  then  injected  a  syringeful  of  the 
solution  into  the  urethra,  at  the  same  time  compressing  the 
penis  at  the  root  in  order  to  prevent  the  deeper  penetration  of 
the  fluid  into  the  canal.  After  the  solution  had  acted  upon  the 
mucous  membrane  (which  is  alwaj^s  accompanied  by  increas- 
ing violent  pains),  it  is  allowed  to  escape  from  the  urethra  and 
a  syringeful  of  a  one  per  cent,  solution  of  sodium  chloride  is  in- 
jected. The  patient,  who  is  placed  on  somewhat  low  diet,  now 
applies  cold  compresses,  and  takes  measures  to  secure  easy 
evacuations.  The  first  discharges  of  urine  are  followed  by 
violent  pains.    On  the  next  day  begins  a  profuse,  bloody,  pur- 
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ulent  secretion,  which  gradually  dionnishes,aiul  ceases  almost 
entirely  on  the  third  day,  when  a  fresh  injection  is  made. 

In  a  certain  proportion  of  cases  (Tarnowsky  estimates  it 
at  about  40  to  50  per  cent.),  the  nrethritin  is  cnre<l  in  about 
two  weeks  under  this  treatment.  In  others  the  inllanimatory 
symptoms  become  very  violent  after  the  mjection,  pain,  chor- 
dee  and  vesical  tenesmus  set  in  as  distressing-  symptoms,  and 
the  continuance  of  the  abortive  plan  is  made  impossible,  Ber- 
ton  and  Venot  often  observed  other  disagreeable  complica- 
tions, such  as  peri-uretliral  abscesses,  ^hindular  inflamma- 
tions,  epididymitis,  as  the  result  of  abortive  treatment;  and 
Simon,  who  practiced  this  method  in  Gerinany,  observed  severe 
complications,  such  as  prostatitis  and  cystitis,  in  four  per  cent, 
of  the  cases.  Langlebert  used  his  syring:e  **  a  jet  recurrent,'^  in 
order  to  confhie  the  injt^etion  to  any  part  of  the  canal  desired. 
Chloride  of  zinc  %\\  j:  z  J**  chloroform  1  ::iu,  aqua  calcis  1 :4,  and 
alum  ()  to  10:150  have  also  been  recommended  for  abortive 
treatment.  This  was  also  attempted  by  the  administration 
of  large  doses  of  copaiba  and  cubebs,  but  without  strikinjsr 
benefit.  The  recent  investigations  on  the  rapid  penetration  of 
thegonococci  into  the  deepest  layers  of  tlie  epithelium,  and  into 
the  upper  layers  of  the  papillary  btnly,  offer  no  inducement 
for  a  return  to  the  abortive  plan  of  treatment.  We  could  ex- 
pect success  fi'om  those  remedies  alone  which  %vould  destroy 
the  entii-e  epitbelial  layer  and  would  penetrate  to  the  papil- 
lary bodies.  Hence  the  damage  would  be  nmch  greater  than 
the  good  to  be  deiived  from  certain  destruction  of  thegono- 
coccL 

The  only  method  of  treatment  that  we  practice  at  the 
present  time  is  the  methodical,  local,  symptomatic  and  cura- 
tive plan,  Tliis  plan,  whicli  is  must  generally  adopted  to-day, 
is  unfortunately  founded  to  too  great  an  extent  on  an  tmipir- 
ical  basis,  but  we  should  combat  the  thoughtless  and  routine 
manner  in  which  the  method  is  cari'ied  out.  The  consideration 
of  the  individual  symptouLs  and  the  adaiitation  of  the  treat- 
ment to  tlie  requirements  of  the  individual  case  alone  can  be 
followed  by  success. 

Symptomatic  treatment,  direetrd  against  individual  symp- 
toms, is  ahv;iys  indicated  wJn-n  the  symptum  in  question  i*e- 
quires  repression.  But  is  causal  treatment  always  indicated, 
so  long  as  the  process  is  present  ?  We  must  answer  this  in  the 
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negative,  and  will  mention  a  number  of  indications  under  which 
alone  topical  treatment  is  indicated. 

1.  Causal  topical  treatment  with  balsams  and  astringents 
is  only  indicated  in  uncomplicated  blenorrhoea.  A  series  of 
extensions  of  the  blenorrhagic  process,  such  as  cavernitis, 
cowperitis,  prostatitis,  epididymitis,  cystitis,  are  produced  by 
the  spread  of  the  inflammation  from  the  diseased  mucous 
membrane  to  adjacent  organs.  As  soon  as  one  of  these  com- 
plications develops,  the  topical  treatment  of  the  urethritis 
must  be  discontinued  at  once.  In  the  first  place  a  remission 
of  the  urethritis  generally  occurs  on  the  development  of  the 
complication  and  makes  its  treatment  temporarily  superflu- 
ous. In  the  second  place — and  this  is  the  most  important 
reason  and  also  holds  good  if  the  expected  remission  does  not 
appear — every^  interference  on  our  part  during  the  existence  of 
a  complication  usually  aggravates  the  latter. 

2.  Early  topical  treatment,  at  a  time  when  the  disease  is 
still  increasing  in  intensity  or  is  at  the  acme,  is  not  indicated, 
and  it  should  not  be  begun  until  the  inflammation  has  passed 
the  acme. 

We  have  previously  discussed  the  action  of  balsams  and 
astringents  on  the  urethral  mucous  membrane  and  have  said 
that,  under  their  influence,  the  number  of  gonococci  and  the 
amount  of  the  secretion  diminish.  It  might  therefore  be  sup- 
posed that  they  should  be  given  at  the  very  onset  of  the  dis- 
ease, since  it  might  be  expected  that  the  course  of  the  disease 
would  be  made  milder,  that  the  inflammation  would  not  rise 
so  high.  Whether  this  is  so  if  injections  are  begun  in  the 
initial  mucous  stage,  I  do  not  know.  Cases  of  this  kind  very 
rarely  come  under  our  observation,  because  the  initial  stage 
is  so  brief  that  it  is  generally  overlooked  by  the  patient.  But 
if  the  purulent  stage  has  set  in,  internal  treatment  should  be 
employed  with  caution.  If  the  inflammation  is  very  acute, 
injections  should  not  be  ordered  until  the  process  has  passed 
its  acme.  I  know  that  I  am  at  variance,  in  this  matter,  with 
some  of  my  most  prominent  colleagues,  who  inject  from  the 
very  beginning.  But  my  conviction  is  founded  not  alone  on 
an  empirical  but  also  on  a  scientific  basis.  My  reasons  for  this 
view  are  the  following:  It  is  a  well-known  fact  in  the  study 
of  all  catarrhal  diseases  that  astringents,  which  diminish  an 
inflammation  so  long  as  it  is  moderate,  when  applied  to  an 
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intensely  inflamed  mucous  membrane,  often  ajsrgravatt^  the 
seventy  of  the  inflammation.  From  ll^umm^s  iovestigntions 
on  the  development  and  spread  of  ^onoeoeci  in  hlenorrhtBa 
eonjunetiva?  we  know  further  that  the  coeci  penetrate  rapid ly 
to  the  papillary  body  and  spread  there,  whence  they  are  jsfradu- 
ally  carried  to  the  surface,  and  that  it  is  only  during-  the  later 
period  of  thepurnlent  and  the  entire  mueo-puruleiitstaijfe  that 
they  pro Ufe rate  npoii  the  epithelial  surface.  Hence  it  follows 
that  the  g-onococei  are  protected  from  astringents  by  their 
deep  situation,  nntil  the  acme  is  passed* 

Injections  made  before  tliis  time  will,  at  the  most,  exercise 
an  astringent  effect  on  the  nuicous  membrane,  but  w^ill  not 
destroy  the  virus.  This  action  on  the  mucous  oiemhrane  I 
regiird  as  directly  injurious.  It  is  a  matter-  of  freciuent  obser- 
vation that  early  injections  in  the  acute  stage  repress  the  dis- 
charp\  but  that  it  returns  as  soon  as  the  injections  are  dis- 
continued, and  then  resumt^sits  proi^ressive  course.  Moreover, 
irery  recrudescence  of  the  discharg^e  after  a  certain  period  of 
such  injections  is  more  acute,  and  the  process  is  intensifled 
with  every  ixdapse.  I  have  had  sevei-al  opportunities  of  ex- 
amining these  relapsing-  dischai'^s  in  patients  wfio,  when 
sufTering"  from  a  fresh  urethritis,  beg^in  to  inject  as  soon  as  the 
first  symptoms  were  noticed,  wherenpon  the  symptoms  sub- 
sided. But  when  these  patients,  thinking-  that  tliey  had  n*- 
covered,  ceased  to  inject,  the  disctiarg-e  reappeared  with  in- 
creased violence,  with  an  acuteness  which  exceeded  that  of  the 
fli-st  attack.  I  was  always  astonished  in  such  casi's  by  the  enor- 
mous number  of^'onococci  in  the  secretion,  a  number  which 
was  never  approached  when  the  acute  staj^e  ran  its  typical 
course  without  interference.  Not  alone  were  larj^e  numbei^s  of 
pus  and  epitlielial  ceils  filled  with  ^onococei,  but  there  were  also 
a  larg^e  nmnber  of  cocci  heaps,  which  often  ag-gre^ated  nrany 
hmidred  individuals,  free  in  the  secretion— an  appear^iince 
never  seen  in  the  normal  course  of  the  disease.  There  seems 
to  me  to  be  only  one  t*xpla  nation  of  this  sti-ikiir^jr  fact,  I'iz.,  that 
the  astringent  action  of  the  injection  has  inhiijited  the  devH- 
opment  of  the  inttamurator\'  reaction  of  the  nuicous  membrane, 
while  the  ^onocoeci,  protected  fi'om  this  action  by  the  epil he- 
Hal  layer,  proliferated  undisturbed.  But  when,  with  the  ces- 
sation of  the  astringent  action,  the  inflanunation  a^iiin  started 
u|*,  the  intensity  of  the  latter  must  become  greater  in  corre- 
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spondence  with  the  larger  number  of  gonococci,  and  will  be 
still  more  intensified  if  the  inflammation  is  again  inhibited  by 
renewed  injections. 

I  therefore  repeat  that  I  do  not  consider  topical  interfer- 
ence, especially  injections,  indicated  until  the  blenorrhagic 
inflammation  has  passed  its  acme,  and  the  cocci,  which  are 
then  proliferating  on  the  surface  of  the  epithelium,  are  open 
to  direct  attack. 

3.  The  intensity  of  the  topical  interference  must  be  inversely 
proportionate  to  the  acuteness  of  the  inflammation.  The 
more  severe  the  inflammation  the  milder  the  local  measures, 
and  vice  versd.  We  therefore  use  the  mild  treatment  with 
balsams  before  the  injections,  then  inject  weak  solutions  of 
the  milder  astringents,  and  finally  stronger  solutions  in  in- 
creasing concentration  and  frequency.  It  should  not  be  for- 
gotten that  suitable  astringent  action  diminishes  the  intensity 
of  the  inflammation,  a  too  strong  action  increases  the  intensity 
of  the  process,  and  thus  gives  rise  to  renewed  invasion  of  the 
gonococci  into  the  epithelium  which  has  been  fissured  by  the 
increased  irritation. 

The  method  of  administration  of  the  balsams  will  be  con- 
sidered in  the  discussion  of  the  systematic  treatment,  but  we 
will  here  make  a  few  general  remarks  on  injections.  In  acute 
anterior  urethritis  the  injections  are  made  by  the  patient  with 
the  clap  syringe  or  my  apparatus. 

The  utmost  cleanliness  should  be  observed.  The  apparatus 
used  for  injections  should  be  carefully  cleaned  in  order  that 
no  germs  which  have  developed  in  it  can  enter  the  urethra 
with  the  fluid.  The  solutions  employed  should  also  be  aseptic, 
and  vegetable  injections  must  therefore  be  eschewed.  Palliard 
reports  a  case  in  which  a  young  man,  aet.  nineteen  years,  in- 
jected an  infusion  of  various  herbs  in  recent  urethritis.  Three 
days  after  the  first  injection  he  was  attacked  by  epididymitis 
and  cystitis.  The  urine  was  cloudy  and  contained  numerous 
bacteria,  which  the  writer  justly  assumes  to  have  been  im- 
ported into  the  urethra  with  the  injection. 

The  mode  of  injection  must  be  carefully  described  and  shown 
to  the  patient.  The  solution  must  come  in  contact  with  the  en- 
tire diseased  mucous  membrane,  and  must  therefore  penetrate 
to  the  bulb.  This  is  only  possible  if  the  patient  places  the  tip 
of  the  instrument  in  the  meatus  in  such  way  that  no  fluid  can 
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escape.  The  fluid  should  bo  injected  g-ently  and  uniformly. 
Violent,  forced,  nipid  injection  is  apt  to  produce  reflex  contrac- 
tion of  the  ischio-caveniosi  and  hylbo-cavernosi  miLscles,  which 
often  eject  the  fluid  from  the  urethra  in  the  form  of  an  ejacu- 
lation. 

The  amount  of  fluid  should  always  be  so  large  that  it  will 
render  possible  a  siig'ht  distention  of  the  mucous  niembi^ne, 
an  eflfacin^  of  the  folds,  and  entrance  of  the  fluid  into  the 
opening's  of  the  folhcles.  The  amount  varies  accordinisr  to  the 
inflammation,  but  we  may  say  that  it  should  always  be  so 
larg-e  that  the  distention  of  the  mucous  membrane  caused 
thereby  begins  to  grow  annoying  or  painful.  In  the  beginning, 
so  long  as  the  n^embrane  is  very  much  swollen  on  account  of 
the  acute  intlammation  and  its  elasticity  is  slight,  a  small 
amount  of  fluid  will  produce  painful  distention.  When  the 
process  becomes  older,  the  amount  of  fluid  must  be  increased. 
These  demands  can  be  fulfilled  very  well  with  my  apparatus. 
In  the  acute  stage  the  patient  uses  it  as  an  irrigator  (without 
the  piston)  and  allows  the  fluid  to  enter  under  slight  pressure 
until  the  distention  begins  to  grow  painful/when  he  closes  the 
stop-cock.  When  the  process  is  older  he  allows  larger  amounts 
of  fluid  to  enter  under  the  gradually  increasing  pressure  of 
weights  placed  on  the  disk  of  the  piston,  until  the  same  efl'ect 
is  felt. 

The  injected  fluid  must  remain  for  sometime  m  the  urethra 
in  order  to  act  sufficiently  upon  it. 

It  should  always  come  in  contact  with  the  cleaned  mucous 
raerabi'ane.  The  bladder  should  be  evacuated  and  one  or  more 
injections  of  lukewarm  water  made  before  the  fluid  is  intro- 
duced. 

At  flrst  the  injections  should  be  made  only  once  a  day,  viz., 
at  nighty  then  the  number  may  be  increased  to  two,  thi'ee, 
finally  four.     Too  manj^  injections  irritate  excessively. 

Having  mentioned  the  general  indications  and  recommen- 
dations we  w^Ol  now  proceed  to  the  consideration  of  the  treat- 
ment of  a  typical  case  of  acute  anterior  urethritis. 

If  a  patient  with  recent  acute  urethritis— say  about  tbe 
second  week  after  coitus  (more  recent  ones,  as  we  have  said, 
are  rar<^)^-comes  under  treatment,  our  first  care  should  be  to 
recommend  strict  hygienic-dietetic  rules.  One  question,  which 
we  must  often  answer  at  once,  concerns  the  amount  of  fluids 
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to  be  drunk.  Some  recommend  very  little  fluids  in  order 
that  the  urethra  may  be  irritated  as  little  as  possible  by  urma- 
tion,  others  recommend  copious  drinks,  in  order  that  the 
diluted  urine  should  irritate  the  urethra  only  shghtly.  Both  for- 
get that  a  single  discharge  of  concentrated  urine  may  irritate  as 
much  as  the  frequent  passage  of  diluted  urine,  and  that  both  ex- 
tremes should  be  avoided.  In  other  respects  we  proceed  symp- 
tomatically,  combat  sexual  excitability  with  the  well-known 
remedies,  acute  inflammatory  phenon^ena  with  the  application 
of  cold  compresses,  which  are  employed  for  one  or  two  hours 
morning  and  evening.  If  the  acute  symptoms  are  very  vio- 
lent, local  treatment  is  contra-indicated.  There  are  a  few 
remedies  which  seem  to  alleviate  the  pain  in  micturition,  for 
example  : 

5  Decoct,  semin  lini., §  xvj. 

Syr.  diacorii, 3  iiss. 

S.    One  tablespoonful  every  two  hours. 

IJ  Herb,  hemiar. 

Fol.  uvae  ursi, fi^*  ?  j- 

S.     To  be  used  as  a  tea. 

Two  or  three  cupfuls  of  the  latter  mixture  may  be  taken 
warm  daily.     Fournier  recommends: 

IJ  Sodii  bicarb., 3  j.  gr  xv. 

Sacch.  alb., |  j. 

Succi  citri, gtt.  ij. 

S.     To  be  taken  in  one  day. 

This  is  dissolved  in  about  1  litre  of  water  and  taken  cold. 

If  the  inflammatory  symptoms  are  slight,  we  may  give  local 
remedies  even  in  this  stage,  prescribe  a  few  capsules  daily  of 
oil  of  sandal  wood  or  copaiba.  These  must  be  discontinued  at 
once,  however,  if  the  irritative  symptoms  increase. 

Towards  the  end  of  the  second  week  or  beginning  of  the 
third  week  tlie  acute  symptoms  increase.  The  same  regimen 
as  before  is  continued,  but  more  strictly.  Rest,  hygiene  and 
diet  must  be  very  carefully  watched.  Antiphlogosis  is  useful 
only  when  carried  out  persistently.  Employed  for  a  time  only, 
especially  in  the  form  of  cold  baths,  it  is  injurious,  inasmuch 
as  the  temporary  relief  is  followed  by  a  so  much  more  violent 
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reaction.  The  sexual  irritability,  the  erections  and  insomnia, 
demand  decided  intt*rferenct\  We  must  not  be  afraid  to  se- 
cure the  greatest  possible  amount  of  rest  by  suitable  dost^s  of 
tbo  previously  mentioned  antaphrodlsiafs,  potassium  bromide, 
camphor,  lupolm,  chloral  hydrate,  morphine  injections,  and  at 
the  same  time  oixier  mild  vegetable  diet,  and  secure  reg-idar 
evacuations  from  tlie  bowels.  If  the  inflammatory  syioptonis 
^«re  violent,  as  happens  not  infrequently  at  this  tiuiCj  we  must 
enter  the  fleld  with  our  ontire  antiphlogistic  armament.  Thus, 
oedema,  lymphangioitis,  chordee,  require  rest  in  bed,  low  diet, 
persistent  application  of  cold  compresses  or  ice  bugs,  inunc- 
tions of  gray  ointment,  and  narcotics.  In  addition  to  mor- 
phine injections  suppositories  are  especially  suitable ; 

IJ  Ext,  belladonnas,  ......     gr.  ij, 

or  morpldiL  muriat.,    ,        -        *      -  .        ,     gx-  ij* 
Butyr,  cacao, 

Ungent.  cinerit., M  3  ij. 

F.  supposit.  No.  X. 

S.    Two  to  three  suppositories  daily* 

Next  to  chordee  dysuria  is  particularly  to  be  treated  with 
narcotics.  The  catht4ei"  shoukl  never  be  used  unless  the  in- 
dication is  ahsulutely  imperative. 

Protracted  warm  baths,  if  preceded  by  narcotics,  often 
secure  easy  and  relatively  painless  micturition  in  dysuria. 
In  other  cases  dipping  the  pr^nis  in  cold  water  is  attended  with 
good  residts* 

If  the  urethritis  is  not  attended,  even  in  this  stage,  with 
very  severe  inflammatory  symptoms,  and  the  administration 
of  sandalwood  oil,  ete.,  has  been  well  tolerated,  these  drugs 
are  to  l>e  continued. 

But  injections  should  never  he  made  until  the  inflammation 
lias  passed  its  acme.  In  some  cases  the  transition  is  slow,  in 
othei*s  rapid.  The  remission  of  the  symptoms  is  tiie  sign  for 
administration  of  the  balsams  in  those  acute  cases  in  which 
no  local  treatment  has  been  hitherto  adoptinl 

We  proceed  to  injections  wlien  the  decreasing  stage  is  well 
established.  The  pus,  still  abundant,  loses  its  greenish  tinge, 
becomes  thin  and  milky.  The  pains  on  urination  and  erection 
are  slight  and  rapidly  diminisli,  the  sexual  irritability  sul>sides. 
But  it  must  not  be  forgotten  that  it  is  at  this  very  time  that 
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posterior  urethritis  may  develop.  Before  ordering  injections 
the  physician  must,  therefore,  satisfy  himself  concerning  the 
condition  of  the  pars  posterior,  and  repeat  this  examination 
frequently  during  the  further  course  of  treatment.  Not  all 
injection  fluids  have  the  same  value.  We  have  already  stated 
that  the  remedies  and  their  strength  must  be  increased.  I 
can  recommend  the  following  practicable  gradation:  potass, 
hypermang.  (gr.  \-\\  3  iij.),  zinc,  acetic,  (gr.  iij.-ix.:  %  iij.),  zinc, 
sulph.  carbolic,  (gr.vj.-xij. :  §  iij.),  argenti  nitras,  (gr.  j-iss :  3  iij.). 
The  latter,  one  of  the  most  effective  remedies,  is  usually  in- 
jected once,  at  the  most  twice  a  day.  It  is  generally  accom- 
panied by  somewhat  increased  burning  and,  especially  in  the 
beginning,  by  greater  purulent  reaction,  for  which  it  is  ad- 
visable to  prepare  the  patient. 

The  injection  should  never  cause  more  than  a  slight  burn- 
ing in  the  urethra.  The  urethra  generally  accommodates  it- 
self very  rapidly  to  the  remedy.  An  injection  which  bums 
to-day  will  be  felt  very  little  or  not  at  all  in  a  few  days.  In 
the  latter  event  its  action  may  also  be  regarded  as  illusory. 
Hence  it  is  advisable  to  increase  the  strength  of  the  fluid  every 
few  days  within  the  limits  mentioned,  and  also  to  change  the 
injection  fluid. 

A  very  important  question  is,  when  is  an  acute  urethritis 
to  be  regarded  as  cured, — when  may  the  treatment  be  discon- 
tinued and  the  patient  return  to  his  ordinary  habits  of  life  ? 

Unfortunately'  mistakes  are  often  made  in  practice  by  phy- 
sicians and  patients,  both  in  the  direction  of  too  brief  and  in- 
sufBcient  treatment,  and  also  of  excessively  protracted  treat- 
ment. 

Many  patients  are  satisfied  when  the  visible  discharge  of 
pus  ceases.  Unfortunately  many  physicians  also  discontinue 
the  treatment  when  the  patients  inform  them  that  the  dis- 
charge has  ceased. 

It  is  clear  h  priori  that  considerable  amounts  of  pus  still 
flow  from  the  pars  anterior.  But  if  the  amount  of  pus  is  small, 
it  remains  upon  the  mucous  membrane  of  the  urethra,  spread 
out  in  a  thin  layer,  and  is  only  washed  away  by  the  urine  dur- 
ing micturition.  This  occurs  so  much  more  readily  because 
the  small  amount  of  pus  of  the  terminal  stage  is  mixed  with 
considerable  viscid,  tough  mucus,  which  favors  its  adhesion  to 
the  mucous  membrane.    This  muco-pus  is  produced  mainly  in 
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the  bulb,  inasmuch  as  the  process,  in  typical  acute  nnterior 
urethritis,  paisses  from  before  backwards  a  ml  halts  iu  the  third 
week  at  the  bulb.  Recovery  also  occurs  in  the  same  direction, 
so  that  in  the  fifth  week  tlie  pendulous  portion  is  healthy  and 
the  process  is  situated  exclusively  in  the  bulb.  This  is  the 
time  when  no  more  secretion  appears  and  man^^  patients  and 
physicians  regard  the  process  as  cured.  Thus  urethritis  of 
the  bulb,  while  recovering,  is  most  frequently  disturbed  in  its 
normal  course,  and  hence  the  most  frequent  1  oca Uza lion  of 
chronic  urethritis  in  the  pars  anterior  is  found  in  the  bulb. 

The  premature  cessation  of  treatment  can  only  be  avoided 
by  examination  of  the  urine.  Inasmuch  au  the  acid  urine  co- 
agiilates  the  alkaline  mucus,  the  small  amount  of  pus  will 
appear  in  the  urine  in  the  form  of  compact  threads  and  flakes, 
the  so-called  clap  threads;  the  urine  is  otherwise  clear.  So 
long  as  clap  threads  are  found  in  the  urine  the  process  cannot 
be  unreservedly  regarded  as  cured. 

Not  infrequently,  on  the  other  hand,  the  disease  is  treated 
for  too  long  a  period.  After  every  urethritis  a  certain  irrita- 
tive condition  of  the  urethra  remains,  and  is  shown  by  increased 
secretion  of  clean  gelatinous  mucus,  as  in  urorrhoea.  It  is  es- 
pecially in  the  morning,  \\\\vn  the  patient  has  been  troubled 
hy^  erections  during  the  morning  sleep,  that  the  mucus  appears 
in  increased  quantity,  glues  together  the  lips  of  the  meatus,  or 
appears  as  a  clear  drop  on  pressure.  Many  patients  regard 
this  condition  as  blenorrhoea. 

If  this  mucous  secretion  is  left  to  itself,  and  care  paid  merely 
to  the  keeping  away  of  external  irritants,  it  will  disappear 
spontaneously.  But  in  tlie  belief  that  it  is  a  part  of  the  ure- 
thritis the  injections  are  continued.  These  constitute  an  irri- 
tant, however,  and  increase  the  secretion  and  irritative  condi- 
tion of  the  mucous  membrane  which  gives  rise  to  it.  It  often 
happens  that  physician  and  patient  become  impatient,  and 
resort  to  a  more  vigorous  injection.  This  stimulates  the  des- 
quamation and  proliferation  of  the  epithelium,  which,  mixed 
with  the  mucus,  gives  the  latter  a  gray  or  whitish  color,  which 
in  turn  seems  to  demand  further  injections.  The  patient  thus 
enters  a  circulus  vitiosus,  the  secretion  becomes  permanent, 
and  if  irritant  bacteiial  immigration  occurs  as  the  result  of  un- 
cleanliness,  the  beginning  is  mude  of  one  of  those  forms  which 

have  hitherto  been  called  chronic  urethritis, 
in 
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The  question  of  tlie  duration  of  treatinent  can  therefore 
not  be  answered  by  the  secretion  but  only  by  examination  of 
the  clap  shreds.  There  are  two  factors,  in  the  main,  which 
will  prove  decisive,  viz.,  the  pus  corpuscles  and  the  ^omicoccL 
So  long:  as  the  clap  shreds  contain  gonococci,  even  if  they  are 
single,  the  treatment  is  to  be  continued.  But  even  if  the  gono- 
cocci  are  missed  in  one  or  the  other  examination,  the  treatment 
is  to  be  continued  if  tlie  shreds  are  rich  in  pus  cells.  It  hap- 
pens not  infreqiiootly  that  pus  cells  but  nog;onococci  are  found 
in  the  shivds  for  two  or  three  days.  On  the  fifth  or  sixth 
day  a  few  cocci  ag^in  appear.  And  so  the  preseDce  of  hir^ 
numbers  of  pus  corpuscles  is  evidence  of  the  existence  of  an  in- 
flammatory focus,.whose  cause  may  be  attributed  with  ^eat 
probability  to  the  g'onocacci.  But  if  the  ^onococci  and  pus 
Corpuscles  are  both  absent  m  the  shn^ds,  or  the  pus  cells  are 
present  in  very  small  num  bet's,  w^iile  the  majority  of  cellular 
elements  are  epithelial,  the  time  for  discontinuing"  treatment 
has  arrived.  The  inflammation  has  then  run  its  course  and  we 
have  to  deal  merely  with  abundant  destiuamation  of  the  young 
epithehum,  -svhich  will  only  be  increased  by  injections. 

It  is  well  to  discontinue  the  injections  ^niduall^^  not  sud- 
denly, one  injection  being  made  at  first  every  second  day,  then 
every  third  day,  etc. 

After  tlie  injection  cure  is  ended,  the  patient,  adhering  to 
the  usual  regimen,  should  be  kept  under  obsfjrvation  for  ten 
to  fourteen  days,  and  not  until  this  period  is  past  and  the  urine 
has  remained  clear^  may  we  permit  a  gradual  retuni  to  the 
ordinary  mode  of  life.  We  must  emphasize  the  advice  that 
the  return  should  be  gradual,  the  patient  indulging  at  first  in 
the  less  dangerous  privileges,  and  reserving  coitus  for  the  last. 

Tills  is  the  s>Tnptomatic  treatment  of  an  acute,  typical  an- 
terior urethritis.  In  the  most  favorable  event  it  requirt»s  a 
period  of  six  weeks,  a  fact  which  it  is  well  that  the  patient 
should  be  advised  of  beforehand. 

Not  infrequently,  however,  subacute  urethritides,  which 
have  lasted  several  months,  come  imder  our  treatment.  The 
delay  is  due  to  improper  management,  lack  of  treatment,  pre- 
mature, improper,  or  interrupted  treatment.  In  these  cases 
we  must  inform  ourselves  concerning  the  presence  of  gono- 
cocci  in  the  secretion  and  also  concerning  the  cause  of  the  de- 
layed recovery.  When  it  is  the  result  of  insufflcient  care  and  im- 
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proper  regrimen,  these  must  be  re;^iilated ;  when  treatment  has 
been  hickiiig,  rapid  cure  is  usually  etTeeted.  The  most  unfa- 
vorable cases  ai^  those  which  have  been  protracted  b^^  untimely 
and  unsuitable  treatment.  In  such  cases  I  have  made  it  a 
rule,  and  always  with  grood  results,  to  treat  expectantly  at 
first,  merely  re;^lating'  the  regimen.  If  all  local  treatment 
is  abandoned  the  blenorrhcjea  at  first  usually  increases  in  se- 
verity, and  usually  passes  a  certain  acme.  This  g-enerally 
takes  place  within  ten  to  fourteen  days,  during  which  period 
the  patient  is  only  treated  symptomatically;  if  the  intensity 
of  the  process  is  not  considerable,  balsams  may  also  be  used 
but  injections  may  not  be  employed.  It  is  not  until  the  proc- 
ess has  passed  its  acme  that  I  begriu  with  systematic  injec- 
tions, which  secure  I'apid  recovery,  provided  that  no  injurious 
influences  are  at  work. 

Blenorrhceas  of  cachectic,  poorly  nourished  individuals,  who 
are  sick  from  other  causes,  deserve  special  attention.  If  they 
run  a  ver^^  acute  com^e,  they  are  treated  in  the  ordinary  way, 
except  that  tonic  treatment  is  added,  nourishing  diet,  iron, 
but  particularly  iron  and  arsenic  in  the  shape  of  Roncegno 
water  and  Le\ico  water. 

In  these  cases,  however,  the  blenorrhoea  often  runs  a  tor- 
pid, mild  course  from  the  start,  the  inflammatory  reaction  is 
slight,  the  secn_4ion  thin  and  milky.  Sucli  a  course  indicates, 
from  the  Iw^inning,  tonic  regimen,  the  well-known  hygienic- 
dietetic  measures,  and  cautiously  conducted  systematic  injec- 
tions. The  patient  should  always  be  prepared  for  a  protracted 
illness  and  caivt'ul  attention  must  be  paid  to  posterior  urethri- 
tis, which  is  apt  to  develop  in  a  latent  manner  in  these  cases 
and  to  give  rise  to  complications.  In  the  event  of  such  a 
complication  the  injections  must  be  discontinued  at  once. 


Treatment  of  Acute  Posterior  URETHRms. 

Acute  posterior  urethritis  is  a  complication  of  anterior 
urethritis  which  develops  either  at  the  acme  of  the  inliam- 
matory  pix)cess  {in  the  third  week),  or  subsequently  from  an  ex- 
acerbation of  the  acute  urethritis. 

On  the  development  of  ;uid  during  the  acute  stage  of  this, 
as  of  all  other  complications,  the  main  rule  is  the  cessation  of 
all  treatment,  particularly  local,  of  the  anterior  urethritis. 
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If  the  posterior  urethritis  has  developed  at  the  acme  of  the 
inflammation,  no  local  treatment  would  have  been  adopted  in 
any  event.  But  if  it  develops  later,  from  an  exacerbation  of 
the  process,  injections  have  already  been  ordered,  perhaps,  for 
the  anterior  urethritis.  The  local  treatment  must  then  be 
abandoned  at  once  upon  the  development  of  the  posterior 
urethritis. 

It  is  then  our  first  task  to  treat  the  posterior  urethritis,  and 
to  treat  the  anterior  urethritis  only  after  the  former  is  cured. 

The  posterior  urethritis,  on  the  other  hand,  may  agum  ^ve 
rise  to  a  spread  of  the  process,  to  the  development  of  compli- 
cations. In  this  event  the  complication,  for  example,  cys- 
titis or  prostatitis,  must  first  be  treated,  then  the  posterior 
urethritis  and  finally  the  anterior  urethritis. 

The  hygienic-dietetic  measures  are  the  same  as  in  anterior 
urethritis. 

The  general  indications  are  also  the  same  in  both.  The 
most  acute  stage  is  treated  symptomatically,  the  diminishing* 
but  still  acute  inflammation  is  first  treated  with  mild  then 
with  more  vigorous  local  remedies,  at  first  with  balsams,  then 
with  injections. 

The  symptomatic  treatment  of  the  acute  stage  is  like  that 
of  anterior  urethritis.  Two  factors  demand  special  attention, 
viz.y  the  haematuria  and  the  disturbances  of  micturition. 

Haematuria  is  always  an  evidence  of  intense  inflammation, 
and  is, associated  withy iolent  tenesmus;  indeed  it  is  usually 
caused  by  the  latter.  In  some  cases  treatment  of  the  tenes- 
mus sufilces  to  relieve  the  haematuria.  The  former  demands 
our  entire  antiphlogistic  armamentarium.  In  addition  to  rest, 
low  diet  and  free  evacuations,  protracted  lukewarm  baths 
often  render  good  service.  But  the  greatest  benefits  are  ob- 
tained from  narcotics.  Injections  of  morphine  and  supposi- 
tories of  belladonna  always  relieve  the  tenesmus,  and  also  the 
inflammation,  inasmuch  as  the  latter  is  intensified  b^*^  the  for- 
mer. The  previously  mentioned  decoctions,  either  with  or 
without  narcotics,  such  as  infus.  semin.  lini,  hemiaria,  folia 
uvae  ursi,  also  cause  some  amelioration  and  are  indicated  in 
the  acute  stage. 

If  the  hemorrhage  in  the  last  drops  of  urine  does  not  cease 
with  the  tenesmus,  the  former  must  be  treated  alone  with 
haemostatics,  especially  iron  and  ergotin.    We  prescribe: 
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XXX. 

5  Ferri  seaquiclilor.  soL,  .... 

Aq.  destil, 

8yr.  cinnamon, 

S.    One  tablespoonful  evrry  two  hours, 

IJ  Ext.  secal  cornut.,         .... 

Sacch.  alb., 

Mr.  pulv.  div.  in  dos.  v. 

S.    One  powder  every  three  hours. 

Q  Erg-otini, 

OpiJ, 

Sacch.  alb.,      ...... 

Mf.  pnlv.  div.  in  dos.  v. 

S.    One  powder  every  three  hours. 

Granules  of  Bon  jean's  ergotin  or  subcutaneous  injections 
of  er^otin  are  also  given  witli  advantag'e. 

Dysuria,  which  is  not  infrequent  in  acute  posterior  urethri- 
tis, is  also  a  spasmodic  symptom,  and  therefore  to  be  treated, 
in  the  main,  by  morphine  and  belladonna.  The  introduction 
of  the  catheter  is  to  be  avoided  or  resei-ved  for  the  most  urgent 
ca/Ses.  A  narrow  elastic  catheter  may  then  be  used  during 
chloroform  narcosis  or  after  the  administration  of  morphine 
(suhcutaneously  or  in  suppositories). 

When  the  irritative  symptoms  have  disappeared,  in  the 
main,  and  albuminuria  is  not  present,  we  may  proceed  (in  ad- 
dition to  the  continuance  of  mild  narcotic  treatment  by  ad- 
ministr-ation  of  two  l>elladonna  suppositories  or  inTus.  semin. 
lini  with  syrup,  diacodii)  to  cautious  local  treatment.  We 
may  give  a  few  (4  to  6)  capsuk»s  of  sandal-wood  oil  or  copaiba, 
but  these  !inist  be  dis€ontinu4*d  at  once  if  more  marked  irri- 
tative symptoms,  particularly  increased  tenesmus,  become 
noticeable.  * 

If  the  patient  does  not  tolerate  the  balsams,  we  miiy  grive, 
instead  of  or  hi  addition  to  them,  salicylate  of  soda  in  doses 
of  ^.  XXX.  three  times  a  day. 

When  all  irritative  symptoms  have  disappeared  for  several 
days,  especially  if  there  is  no  sev^ere  tenesmus  or  albuminuria, 
and  if  the  cloudiness  of  both  portions  of  urine  is  decidedly 
lessened,  we  mny  proceed  to  local  treatment  with  astring'ents. 

We  have  previously  stated  that  astringents,  injected  with 
the  ordinaty  clap  syringe,  do  not  enter  the  pars  posterior,  and 
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hence  this  method  of  injecting:  is  to  be  avoided  in  the  treat- 
ment of  posterior  urethritis. 

The  French  recommend,  in  order  to  carry  the  fluid  by  means 
of  the  clap  syringe  into  the  pars  posterior,  to  close  the  meatus 
and  to  push  backwards  the  fluid  in  the  urethra  by  means  of 
pressure.  This  manipulation  succeeds  in  some  cases.  The 
patient  then  finds  that  the  pendulous  portion,  which  was  at  first 
tense,  becomes  more  flabby,  and  when  the  meatus  is  released, 
very  little  fluid  escapes  from  it.  In  other  cases,  however,  the 
fluid  is  ejaculated  from  the  urethra  by  reflex,  jerky  contractions 
of  the  bulbo-cavemosi  and  ischio-cavernosi  muscles  as  it 
reaches  the  compressor. 

This  method  is  uncertain,  and  is  always  irritating  even  in 
the  event  of  success.  We  deprecate  it  accordingly,  and  with 
Ultzmann,  Aubert,  Brand,  maintain  that  posterior  urethritis 
should  always  be  treated  by  the  physician  by  direct  local  ap- 
plication of  the  remedy  to  the  pars  posterior. 

It  must  not  be  forgotten  that  when  the  acute  posterior 
urethritis  is  at  a  period  suitable  for  injections,  an  anterior 
urethritis  is  also  present,  older  and  less  severe  than  the  former, 
and  also  suited  to  treatment  with  injections. 

It  will  be  our  object,  in  all  these  cases,  to  secure  contact  of 
the  astringent  solution  with  the  entire  urethra,  from  the  ex- 
ternal to  the  vesical  orifice. 

The  patient  should  never  make  the  injections  in  posterior 
urethritis  with  the  clap  syringe.  The  anterior  urethritis  may 
be  healed  in  this  way,  but  the  posterior  urethritis,  if  not  ag- 
gravated, is  at  least  left  to  run  its  spontaneous  course,  which 
usually  terminates  in  chronicity  of  the  process.  The  best 
method  of  injection  is  that  of  Diday,  or  the  use  of  Ultzmann's 
irrigation  catheter,  with  distribution  of  the  fluid  over  the  en- 
tire urethra.  In  order  to  make  th^  entrance  of  the  solution 
into  the  bladder  entirely  innocuous  it  is  advisable  to  make  the 
injections  when  the  bladder  is  moderately  full.  The  removal 
of  the  fluid  from  the  bladder  is  unnecessary,  the  solutions 
are  to  be  lukewarm,  and  3  vij.-x.  in  amount,  of  which  some- 
what less  than  half  is  intended  for  the  pars  posterior,  the  re- 
mainder for  the  pars  anterior.  The  urethra  must  be  clean 
before  introduction  of  the  instrument,  and  the  patient  should 
therefore  evacuate  some,  but  not  all,  the  urine  in  the  bladder 
immediately  before  injection.    In  sensitive  individuals  a  mor- 
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phine  suppository  may  be  introduced  before  the  first  injections 
in  ordei*  to  avoid  disturbing  reflt^x  contractions  of  the  com- 
pressor, Tiie  injections  should  be  made,  at  fli^t  every  third, 
hiter  ever>'  second  day. 

The  following  fluids  may  be  prescribed : 


Q  Acid  carbolic, 
Aq.  destiL, 

ft  Potass,  h^^erraang., 
Aq.  destiU, 

ft  Arg-ent.  nitrat., 
Aq.  destil., 


I  XV. 

gr.  iij.-viiss. 

5  XV. 

jsrr.  iij.-xv. 
Z  XV, 


If  the  subjective  symptoms  have  disappeared  and  the  ob- 
jective si|^ns  consist  merely  of  slight  mucous  cloudiness  of  both 
portions  of  urine.  \ve  may  advantag'eonsly  employ  the  solutions 
recommended  for  acute  anterior  urethritis,  particularly  argent! 
nitrat.  0.1  to  0,2:100,0. 

Acute  posterior  urethritis  usually  heals  more  rapidly  than 
the  anterior,  so  that  we  generally  find,  after  the  treatment 
hjis  been  continued  for  some  time,  that  the  second  morning 
urine  is  (*nth'ely  clear  while  the  first  is  still  slightly  cloudy,  i\e., 
the  posterior  urethritis  is  cured,  the  anterior  urethritis  still 
present.  Irrigations  are  then  unnecessary;  the  anterior  ure- 
thritis is  to  be  treated  with  the  clap  syringe,  and  the  treat- 
ment then  discontinued  in  the  manner  described  above. 
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CHAPTER  III. 

CHRONIC  URETHRITIS. 

Etiology. 

Chronic  clap  was  recognized  at  a  later  period  than  the 
acute  form,  and  although  urethral  stricture  and  its  treatment 
by  dilatation  were  known  since  the  middle  of  the  sixteenth 
century,  the  course  and  characteristics  of  the  preceding  chronic 
urethritis  were  not  closely  studied  until  the  beginning  of  the 
present  century.  Girtanner  (1788)  characterizes  chronic  clap 
as:  stillicidium  muci  puriformis  vel  limpidi  ex  urethra  vix  in- 
flammata,  sine  stranguria,  erectiones  non  doloriflcae,  ab  ulcere 
urethrae,  aut  a  coarctatione  praeternaturali  urethrae.  Kucher 
(1785)  defines  chronic  clap  as  a  discharge  of  moisture  which  is 
left  over  after  a  clap,  and  results  from  the  weakness  of  the 
parts  which  have  been  affected.  Eisemann  (1830)  applies  the 
term  chronic  to  every  case  which  lasts  more  than  twenty-one 
days. 

We  have  said  that  acute  urethritis  passes  through  a  muco- 
purulent and  mucous  terminal  stage  before  recovery  ensues. 
This  stage  may  become  permanent,  and  it  is  to  this  protracted 
symptom-complex  of  the  terminal  stage  of  acute  blenorrhoea 
that  we  apply  the  term  chronic  blenorrhoea. 

This  determines- the  etiology  of  chronic  blenorrhoea  in  the 
widest  sense.  Every  chronic  urethritis  develops  as  the  sequel 
of  an  acute  or  subacute  urethritis,  whether  anterior  or  pos- 
terior. 

Anterior  urethritis  no  longer  extends,  in  its  terminal  stage, 
over  the  entire  mucous  membrane  of  the  pars  anterior.  In 
the  terminal  stage  of  the  acute  process  the  blenorrhagia  is 
usually  healed  in  the  pendulous  portion  and  is  localized  in 
the  bulb.  If  it  becomes  permanent  it  remains  localized,  and 
the  bulb  is  therefore  the  favorite  site  of  chronic  anterior 
urethritis. 
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Acute  posterior  urethritis  extends  i^pidly  over  the  short 
pars  posterior,  and  the  entire  mucous  membrane  is  always 
found  in  the  same  stag-e  of  the  disease.  Heni-e  it  will  pass  as 
a  whole  into  the  chronic  stag'e.  Isolated  chronic  disease  of 
the  membranous  or  prostatic  portions,  while  the  blenorrhoea 
is  healed  in  other  portions  of  the  piirs  posterior,  is  rare, 
although  sometimes  observed. 

We  will  therefore  define  chronic  blenorrhoea  as  the  perma- 
nency  of  the  naucoos  terminal  stag*e  of  acute  urethritis  in  a 
circuniscrilied  portion  of  the  urethra,  with  recovery  in  oth^n- 
parts.  Its  favorite  sites  are  the  bulbous,  membranous  and 
prostatic  portions. 

Its  causes  are  in  part  neglect  of  the  acute  blenorrhtea  in 
the  sense  of  insulficieut  treatment^  in  part  and  more  fre- 
quently, recurring:  relapses  as  the  result  of  external  injurious 
mfluences,  and  finally,  rapidly  recun-ing:  fresli  infections. 

We  have  already  discussed  the  draw^backs  of  insuIRcient 
treatment.  The  diagnosis  of  recovery  is  often  made  prema- 
turely because*  suppuration  has  ceased,  while  complete  recov- 
eiy  has  not  occurred ;  but  the  process,  witich  is  confined  to  the 
bulb,  produces  too  little  pus  to  appear  in  the  form  of  a  dis- 
charg'e.  And  so  the  disease  in  the  bulb  remains  untreated  and 
becomes  chronic. 

In  the  same  way  the  localization  of  acute  urethritis  is  usu- 
ally made  very  loosely  or  not  afc  all,  and  the  treatment  only 
caiTii'd  on  with  the  syringe. 

Now,  if  a  mild  posterior  urethritis  was  present  in  addition 
to  the  anterior  urethritis,  the  former  is  apt  to  be  overlooked 
and  alone  remains  chronic.  To  the  insulHcient  or  improperly 
localized  tn*atment,  are  usually  addtnl  oth*u*  active  injui-ious 
factors.  The  patient,  eitlier  on  his  own  responsibility  or  that 
of  his  physician,  reg:ards  himself  as  cured  and  lives  accord- 
ingly. This  is  usually  attended  with  so  nuich  more  serious 
results  to  the  not  entirely  healed  process,  because  the  patient 
believes  that  he  should  make  up  for  the  hardships  of  the  period 
of  treatment.  Then  comes  a  relapse,  which  is  treated  and 
disiippears.  Then  foUows  anothi'r  relapse  on  account  of  pre- 
mature return  to  the  usual  mode  of  life.  Thus  relapse  follows 
relapse,  each  succeeding  one  h'ss  pronounced  and  shorti*r,  but 
with  each  one  the  process  becomes  more  and  more  Urmly 
seated,  the  local  changes  deeper  and  more  serious. 
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The  same  condition  is  observed  in  recent  infections  if  these 
follow  one  another  rapidly.  Their  acuteness  successively  di- 
minishes, they  grow  more  torpid  and  subacute,  but  each  be- 
comes more  obstinate.  The  long  duration  alone  predestines 
the  transition  to  chronic  blenorrhcea,  because  its  mild  course 
does  not  convince  the  patient  of  the  necessity  of  thorough 
treatment,  proper  hygiene  and  diet. 

There  are  also  certain  factors  within  the  organism  which 
favor  the  development  of  chronic  blenorrhcea. 

We  have  already  said  that  torpid  subacute  blenorrhoeas 
have  a  special  tendency  to  pass  into  the  chronic  stage.  On 
the  other  hand  we  know,  from  the  symptomatology  of  acute 
urethritis,  that  this  is  more  apt  to  run  a  torpid  subacute  course 
in  cachectic,  scrofulous  and  phthisical  individuals. 

Finally,  the  transition  of  many  blenorrhoeas  into  a  chronic 
stage  is  attributed  to  a  narrow  meatus,  to  the  stasis  and  re- 
gurgitation of  the  stream  of  urine  which  passes  through  the 
entire  urethra  in  a  broader  column.  • 

Nevertheless  the  real  etiological  factor  of  chronic,  as  of 
acute  urethritis,  is  the  gonococcus,  which  has  a  fixed  settle- 
ment on  circumscribed  portions  of  the  urethra.  This  will  be 
considered  more  fully  in  the  sections  on  symptomatology  and 
anatomy.  To  one  fact  I  wish  to  call  attention  here,  viz.y  that 
the  gonococci  usually  suffer  enfeeblement  during  their  long 
protracted  staj^  on  the  mucous  membrane.  It  has,  at  least, 
been  claimed  by  several  writers  (Noeggerath,  Milton,  Schwartz) 
that  women  are  infected  by  their  husbands,  who  suffer  from 
chronic  gonorrhoea,  with  urethritis  which  runs  a  chronic  course, 
and  very  rarely  with  acute  blenorrhcea. 

Symptomatology. 

The  symptomatology  of  chronic  urethritis  is  usually  de- 
scribed as  the  escape  of  a  yellowish  or  whitish  drop  from  the 
urethra,  and  gluing  together  of  the  meatus,  without  subject- 
ive phenomena;  these  symptoms  maybe  aggravated  by  ex- 
ternal injurious  influences. 

This  clinical  history  is  inaccurate  and  corresponds  to  only 
a  single  form  of  chronic  urethritis.  All  the  different  varieties 
cannot  be  brought  under  one  head,  and  require  special  con- 
sideration. 
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The  symptoms  and  course  vary  not  alone  according  to 
the  localization,  but  also  according;  to  the  depth  to  which  the 
eircumscribed  inflammatory  process  has  extended.  In  some 
cases  it  affects  only  the  mucons  membnine,  \\\  others  also  the 
submucous  cellular  tissue  and  other  subjacent  tissues. 

From  this  stand-point  we  may  disting-uish  several  forms, 
which  can  all  be  arrang:ed  in  two  g^^oups. 

We  have  said  that  one  of  the  characteristics  of  chronic 
blenorrhoea  Ls  its  circumscribed  localization.  But  if  we  include 
in  the  ca teg"o ry  of  chronic  blenorrhiea  only  those  cases  in 
w^hich  the  process  is  really  confined  to  a  quite  sharply  dehned 
spot,  we  would  have  to  exclude  a  series  of  cases,  because,  al- 
though they  present  a  tnrpid  course  and  absence  of  acute  in- 
ttamiiTator3^  symptoms,  congestive  phenomena  are  also  ob- 
ser\^ed  on  larger  or  smaller  portions  of  the  mucous  membrane. 
These  are  the  transitional  forms  between  acute  and  really  cir- 
cumscribed chronic  urethritis. 

The  ditferentiation  between  these  two  forms,  which  I  will 
call  recent  and  inveterate  chronic  blenorrha*a,  depends  on  the 
character  and  quantity  of  tlie  secretion.  If  the  urine,  espe- 
cially the  morninij:  urine,  is  examined  in  a  larg'e  series  of  cases  of 
chronic  urethritis,  the  characteristic  clap  threads  will  usually 
l>e  found.  These  shreds  are  the  product  of  the  circumscrilied 
process  which  constitutes  the  chronic  urethritis.  In  the  one 
series  of  cases  the  shreds  are  found  floating  in  cloudy  urine, 
in  the  other  in  clear  urine. 

The  cloudiness  in  the  more  recent  cases  of  chronic  urethri- 
tis is  caused  by  mucus,  and  is  owin^  to  the  fact  that,  in  addi- 
tion to  the  circumscribed  patches  which  produce  the  shreds, 
there  are  more  or  less  extensive  parts  of  the  mucous  mtnn- 
brane  in  a  condition  of  catarrhal  h^^pei^secretion,  while  the 
clear  urine  in  the  second  series  of  in\'eterate  chronic  urethritis 
indicates  that  the  remaining:  mucous  membrane  is  normal 
If  ail  inveterate  chronic  iarethritis  is  irritated  by  external 
influences,  the  symptomatology  of  the  more  recent  form  is 
not  infrequently  produced,  but  disappears  after  a  longer  or 
shorter  interval.  In  like  manner,  the  clinical  history  of 
the  more  recent  form  passes,  in  time,  into  that  of  the  invet- 
erate form. 

Several  forms  of  chronic  urethritis  may  be  difTerentiated 
according  to  the  localization. 


156 


Blenorrhcea  of  the  Sexual  Organs. 


Chronic  Uhethritis  op  the  Paks  pKKDtrLA. 

This  furnishes  the  picture  of  the  usually  described  typical 
g'outte  militaire.  When  the  patient  examines  the  penis  in  the 
morning,  he  finds  a  drop  emerging:  from  the  meatus,  yellowish 
or  milky  in  the  more  recent  cases,  grayish  white  in  older  ones; 
In  the  latter  event  it  not  infrequently  contains  whitish  little 
clumps.  The  morning'  urine,  which  is  passed  without  pain,  or, 
at  the  most,  with  slii^rht  burning  and  tickling  at  the  orifice,  is 
clear  or  cloudy  and  contains  shreds*  If  the  patient  uiinates  in 
two  vessels,  that  passed  first  alone  is  flocculent,and  clear  or 
cloudy,  the  second  is  always  entirely  clear.  During  the  day  the 
meatus  is  usually  ^lued  tog'ethei'  by  a  small  amount  of  mucus; 
the  first  usually  clear  urine  contains  flakes,  but  in  smaller 
amount  than  in  the  morning.  If  the  process  is  more  recent  and 
the  mucous  membrane  hyperaRinie,  the  mucus  is  stained  more 
or  less  yellow  by  the  larg-erorsmallei'  amount  of  pus  produced 
by  the  mucous  membrane  which  is  in  a  condition  of  chronic 
infiltration.  This  mucus  escapes  in  the  morning  as  a  drop  at 
the  meatus,  while  that  produced  during  the  day,  being  smaller 
in  quantity  because  washed  away  at  shorter  inter\'als  by  tl 
urine,  merely  agglutinates  the  meatus.  In  the  older  cas< 
the  pus  from  the  diseased  portions  of  the  mucous  membrane  is 
washed  away  by  the  first  urine,  and  hence  cloudiness  of  the 
second  urine  is  impossible  in  both  cases.  Exacerbations  of  this 
chronic  condition  as  the  result  of  external  irritants  are  so 
much  more  easily  recognized. 
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Chr<jnic  Urethritis  of  the  Pahs  BrrLBo-MEKBRANACKA. 

This  presents  a  much  more  obscure  history.  If  the  pus  is 
formed  in  the  bulb  or  pars  membranacea  in  small  quantities^ 
it  will  remain  in  these  parts,  especially  in  the  sac  of  the  bulb, 
and  only  appeal's  in  the  first  urine  as  clap  threads,  but  does 
not  flow  out  of  the  meatus  nor  is  it  visible  as  a  drop.  If  the 
clironic  urethritis  is  more  recent,  and  the  congestion  and  pro- 
duction of  mucus  upon  large  portions  of  the  mucous  mem- 
bnxne  of  the  pars  pendnla  are  more  extensive,  the  mucus  may 
reach  the  meatus  and  agglutinate  it.  But  if  the  urethritis  is 
old,  this  mucus  at  the  orifice  is  absent,  the  process  .s  only 
noticeable  by  the  clap  shreds.  The  patient,  in  the  absence  of 
all  symptoms,  naturally  regards  himself  as  well.     Sligrht  ex- 
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acerbations,  such  as  burninjcr  clnriir^"  niictiiritinn^  are  explained 
by  the  now  beer  which  the  patient  drank  on  the  previous  even- 
ing, and  raore  severe  relapses  are  regarded  and  treated  as 
mild,  new  infections. 

So  long  as  the  process  remains  locaUzed  in  the  mucous 
membrane,  these  are  the  symptoms  which  may  persist  for 
years.  Whether  such  a  chronic  urethritis,  situateti  solely  in 
the  mucous  membrane,  may  heal  as  the  result  of  recovery  of 
the  spot  of  infiltration  by  the  formation  of  connective  tissue 
and  superficial  cicatrices,  we  do  not  know,  AVheu  the  process 
extends  to  the  submucous  tissue,  to  the  corpus  cavernosum, 
and  the  chronic  infiltration  heals  by  the  formation  of  retract- 
ing- connective  tissue,  a  new  and  g-fadually  developinjs:  symp- 
tom of  more  serious  significance  is  added  to  the  clinical  history, 
I'rz,,  narrowing  or  stricture.  Apart  from  spasm  urethral 
strictures  also  arise  fi^oni  oi'ganic  causes,  from  swelling  or  in* 
filtration  of  the  mucous  membrane,  or  the  formation  of  cica- 
trices. The  former,  known  as  soft  strictures,  are  succulentj 
yielding,  i^arely  attain  a  notable  degree,  indeed  the  stenosis  is 
usually  insufticient  to  narrow  the  pars  pendula  and  bulbosa  to 
the  dimensions  of  the  orifice.  Tiiey  caunot  be  detected,  as 
a  genenil  thing,  with  the  ordinary  sound,  but  only  with  sounds 
of  large  calibre  or  urethrometers.  Otis  calls  them  "wide 
strictures/'  On  the  other  hand,  the  strictures  formed  by  re- 
tracting tissue  have  a  tendency  to  constantly  hicreasing  nar- 
rowing. They  are  situated  mainly  in  th*^  bulb  and  its  vicinity. 
Of  320  strictures,  whose  locality  was  examined  by  Tliompson, 
there  were  situated : 

1-  At  the  orifice  of  the  urethra  and  within  two  and  a  half 
Inches  of  the  ptirs  pendula,  54  =  17  per  cent. 

2.  At  tlie  middle  of  the  pars  spongiosa,  two  and  a  half  to 
five  and  a  half  inches  from  the  orifice,  51  =  16  per  cent, 

3.  In  the  subpubic  curvature*  ij\,  the  bulb  and  beginning 
of  the  membranous  portion,  2 Hi  =  67  per  cent. 

The  strictures  always  develop  ver\'  slowly*  Thus,  Thomp- 
son gives  the  period  of  developnn^nt  among  164  cases  in 

10  cases  during  the  acute  blenorrhoea. 

71      *'      1  year. 

41      "      3  t^>  4  years, 

23      •'      7  to  8      ** 

20     '*    20  to  25   "    after  the  termination  of  the  urethritis. 
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This  affection,  which  belongs  to  the  field  of  surgery,  has 
been  the  subject  of  such  excellent,  in  part  monographic,  treat- 
ises that  we  will  not  consider  it  here. 


Chronic  Urethritis  of  the  Pars  Prostatica. 

Like  the  preceding  form  this  runs  a  latent  course  in  many 
cases.  The  clap  shreds,  which  are  produced  only  in  the  in- 
veterate cases,  remain  deposited  in  the  pars  prostatica,  and 
are  discharged  during  micturition  with  the  first  urine.  Never- 
theless prostatic  urethritis  presents  some  variations  in  s^onp- 
tomatology  which  not  infrequently  permit  us  to  ascertain  its 
situation.  This  is  true  of  the  more  recent  form,  with  produc- 
tion of  mucous  secretion  in  addition  to  the  clap  shreds.  If 
this  mucous  secretion  is  produced  abundantly,  as  happens  not 
infrequently  during  the  night,  it  is  discharged  into  the  blad- 
der, especially  when  the  latter  is  considerably  distended,  and 
then  causes  cloudiness  of  the  second  urine.  The  diagnosis  of 
chronic  prostatic  urethritis  is  therefore  favored  by  cloudiness 
(usually  of  a  slight  grade,  which  makes  the  impression  as  if 
the  glass  vessel,  into  which  the  urine  was  passed,  is  "  sweat- 
ing '')  of  both  portions  of  the  morning  urine,  in  addition  to  floc- 
ciili  in  the  first  urine.  Another  circumstance  must  be  taken 
into  consideration.  The  mucous  membrane  of  the  pars  pros- 
tatica is  rich  in  glands,  which  are  enclosed  in  the  prostate,  and 
empty  on  both  sides  of  the  caput  gallinaginis.  The  inflam- 
mation generally  extends  to  the  excretory  ducts  of  these 
glands,  and  they  become  occluded  by  a  plug  of  mucus,  pus  and 
epithelium,  which  has  the  appearance  of  a  comma.  Unlike 
the  clap  shreds,  which  are  deposited  on  the  mucous  mem- 
brane, these  quite  firmly  adherent  plugs  are  not  washed  away 
by  the  first  stream  of  urine.  They  are  expressed  by  the  con- 
traction of  the  compressor  muscles,  which  shut  off  the  bladder 
and  squeeze  out  the  last  drops  of  urine  from  the  pars  poste- 
rior, and  they  are  therefore  found  in  the  second  urine.  A 
second,  slightly  mucous,  cloudy  urine,  or  the  presence  of  hook- 
shaped  and  comma-shaped  clap  shreds  in  the  second  cloudy  or 
clear  urine,  testifies  in  favor  of  chronic  prostatic  urethritis.  If 
it  is  confined  to  the  mucous  membrane,  it  usually  presents  no 
subjective  symptoms. 

The  process  is  essentially  different  and  much  more  serious 
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rhen  the  intlaiiiniation  extends  deeply,  beyond  the  mucous 
membrane.  In  the  pars  prostatica  the  iiiueous  menihrane 
passes  over  the  prostate,  an  extremely  complex  org^an,  which 
is  very-  rich  in  nerves  and  glands,  is  intimately  related  to 
the  sexual  organs,  in  its  de%*elopinental  history  is  analogous, 
in  a  certain  sense,  to  the  female  uterus,  but  belongs  to  the 
uropoetic  system  on  account  of  its  muscular  tissue.  Exten- 
sion of  the  chronic  inflammation,  at  first  to  the  caput  galliii- 
aginis  and  the  glands  of  the  prostate,  then  to  tlie  prostate 
Itself,  produces  a  severe  form  of  chronic  urethritis.  Irritative 
symptoms  of  various  kinds  set  in,  and  affect  the  secretion  of 
urine  as  well  as  tlu^  sexual  sphere  and  nervous  system. 

Tenesmus  occurs  as  a  disturbance  of  urinai*^^  secretion.  In 
some  cases  this  is  manifested  merely  by  somewhat  more  fre- 
quent desire  to  urinate;  the  patients  simply  imagine  that  the 
capacity  of  the  bladder  has  diminished. 

In  other  cases  the  feeling  of  increased  desire  to  urinate  is 
provoked  by  other  functions,  especially  defecation  and  coitus. 
After  each  defecation,  especially  if  the  passage  of  firm  fecal 
masses  has  exercised  strong  pressure  on  the  prostate,  the 
patients  exp4*rience  a  more  or  less  violent  desire  to  urinate, 
whicli  cannot  be  satisfied,  inasmuch  as  the  bladder  was  emp- 
tied during  defecation.  This  desire  lasts  until  urine  has  again 
collected  in  the  bladder  and  has  been  discharged,  whereupon 
it  ceases  at  once.  In  other  cases  the  patients  are  compelled 
to  urinate  two  or  three  times  at  short  intervals  before  the 
tenesmus  ct*ases.  It  may  be  produced  by  examination  per 
rectum  aiid  pressure  ahnve  or  upon  tlie  prostate. 

In  some  patients  annoying*  but  not  violent,  tenesmus  oc- 
curs after  coitus  or  pollutious,  but  ceases  after  the  patient  has 
micturated  one  or  more  times  at  short  intervals. 

In  addition,  there  are  usually  irritative  symptoms  in  the 
sexual  sphere.  The  patients  often  complain  that  the  feeling 
of  pleasure  during  coition  is  lost.  Or  they  complain  of  a  more 
or  less  violent  darting  pain  in  the  back  part  of  the  urethi^a  or 
the  rectum,  which  occurs  at  tlie  moment  of  ejaculation  and 
dmwns  the  feeling  of  pleasure.  The  form  of  impotence  know*n 
as  irritable  weakness,  is  also  very  frequent.  The  patients  hav^* 
good  erections  and  tlie  sexual  excitement  is  present,  but  this 
causes  premature  discharge  of  semen,  which  occurs  before 
immissitj  or  immediately  after  the  beginning  of  coitus.     The 
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erection  then  subsides  at  once  and  a  long  time  elapses  before 
a  new  one  develops.  Pollutions  are  also  a  frequent  complaint 
of  the  patients,  who  experience  a  coincident  diminution  of 
potency. 

These  patients  are  very  often  frightened  by  another  cir- 
cumstance. They  often  tell  us  that  they  suffer  from  an  escape 
of  semen.  On  closer  inquiry  it  is  learned  that  with  each  defe- 
cation, especially  if  difficult,  the  patients  notice  the  escape  of 
a  cloudy,  thickish,  mucous  fluid  which  they  regard  as  -semen. 
Pressure  on  the  prostate  through  the  rectum  discharges  the 
same  secretion,  which  is  shown  by  microscopical  examination 
to  be  the  product  of  the  prostate  in  a  condition  of  catarrhal 
inflammation  (prostatorrhoea) 

Other  patients  really  suffer  from  spermatorrhoea,  but  it 
usually  remains  latent.  Not  very  infrequently^'  a  few  sperma- 
tozoa can  be  found  in  the  urine  of  patients  suffering  from 
chronic  urethritis.  They  are  found  occasionally  in  prostator- 
rhoea, but  their  number  is  small.  In  other  cases  semen  is  dis- 
charged in  abundance  during  micturition  and  defecation — mic- 
turition and  defecation  spermatorrhoea.  Fuerbringer  regards 
this  as  the  result  of  evacuation  of  the  seminal  vesicles  by  press- 
ure, the  ejaculatory  ducts  being  relaxed  at  the  same  time  by 
the  chronic  blenorrhoea.  In  a  case  of  profuse  defecation-sper- 
matorrhoea from  chronic  urethritis  4n  a  man  of  thirty  years, 
I  observed  the  discharge  of  exclusively  motionless  sperma- 
tozoa, in  addition  to  impotence  and  complete  absence  of  erec- 
tions. 

With  the  implication  of  the  caput  gallinaginis,  an  organ 
extremely  rich  in  nerves,  is  produced  a  series  of  morbid  nerv- 
ous phenomena,  which  are  manifested  by  increased  irritability 
and  exhaustibility  of  the  nerv'^es,  and  is  known  as  sexual  neu- 
rasthenia. 

The  functional  sexual  disturbances  which  we  have  already 
mentioned  also  belong  to  the  domain  of  neurasthenia.  In  ad- 
dition there  is  an  entire  series  of  nervous  disturbances  which 
are  partly  localized,  partly  of  a  spinal  nature,  and  in  part  are 
manifested  by  general  nervousness  and  neurasthenia.  The 
local  nervous  disturbances  include  hyperaesthesiae,  paraesthesia*. 
and  paralgiae  in  the  urethra.  During  micturition  the  patient 
experiences  a  feeling  of  heat  or  burning  in  the  urethra,  which 
makes  him  think  of  an  inflammatory  process  in  the  canal,  or 
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som^?tiln«s  pains  and  darts  in  the  urethra  appear  spontiuK'- 
ously.  Many  patients  complain  particularly  of  a  dull  painful 
fec4mg',  as  if  the  penis  were  curisiricted  in  the  region  of  the 
urethi'a,  Tlie  hj^pera^sthesia  is  not  infretpiently  so  great  as  to 
produce  rellex  spasms  of  the  compn^ssors.  The  urine  is  then 
ejaculati'd  by  jerks  in  a  thin  sti-eam,  and  gives  rise  to  the 
notion  of  a  stricture.  Introduction  of  a  sound  into  the  urethra 
produces  spasmodic  contractions,  especially  of  the  compressors. 
The. painful  sensations  also  I'adiate  into  the  distribution  of  the 
plexus  sexuahs,  along  the  spermatic  cord  and  into  the  testicles 
(partly  as  dull  pressure,  partly  as  lancinating  pains),  and  also 
into  the  perineum  and  the  anal  opening.  The  latter  in  partic- 
ular is  not  infi'equently  the  site  of  hypera»sthesia  and  reflex 
spasms.  Tlie  latter  are  often  so  violent  that  digital  examina- 
tion per  anum  becomes  impossible.  In  other  cases  the  anus  is 
th(*  site  of  an  intolerable  pruritus  which  is  either  continuous 
or  paroxysmal.  The  sci^atching  induced  by  the  prnritus  gives 
rise  to  eczema.  Frequent  eruptions  of  herpes  on  the  glans, 
prepuce  and  integument  of  the  penis  also  annoy  the  patir^nt. 
Tliese  develop  spontaneously  or  follow  sexual  excitement, 
coitus  or  pollutions.  The  general  condition  always  remains 
good,  the  appearance  and  nutrition  may  be  excellent.  Never- 
theless the  patients  are  usually  in  a  deplorable  state.  The 
impotence  and  pollutions  depre.ss  the  mind,  the  various  sensa- 
tions rouse  the  belief  in  some  serious  disease  which  is  concealed 
by  the  physician,  the  mood  is  gloomy  and  hypochondriacal. 
This  is  espi'cially  true  when  the  nei'\'ous  disturbances  spread 
farther,  and  cdtier  spinal  symptoms  are  added.  These  include 
the  various  manifestations  of  spinal  irritation.,  pressure  and 
pain  in  th«^  back,  formication,  coki  or  heat  along  llie  spine, 
radiating  neuralgias  and  paralgias*  particularly  in  the  himbo- 
sacral  plexus.  The  neunisthenie  symptoms  may  also  spread 
farther.  Digestion  then  sulftM\s,  symptoms  of  gastric  and 
intestinal  catarrh  set  in,  but  are  only  the  result  of  atony. 
These  reduce  the  patient^  and  his  condition  is  thus  aggravated 
materially.  The  nervous  symptoms  become  more  sev^ere. 
Til  ere  is  general  depression,  pressure  in  tlie  head,  mental  oh- 
tuseness,  palpitation  of  the  heart,  etc.  The  unstable  vasomotor 
system  causes  rapidly  changing  color,  pallor  and  redness,  es- 
pecially in  the  face.  Digestion  is  poor,  the  local  symptoms 
in  the  domain  of  the  uropoetic  and  sexual  organs  attain  con- 
11 
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siderable  intensity — no  wonder  that  not  a  few  of  these  patients 
terminate  their  existence  by  suicide. 


Secretion. 

We  have  already  described  the  various  forms  under  which 
the  inflammatory  secretion  appears  in  chronic  urethritis.  This 
secretion  may  appear  in  the  form  of  a  drop,  or  it  is  so  slight 
or  is  produced  so  deep  in  the  urethra,  that  it  cannot  escape, 
and  is  then  found  in  the  urine  in  the  shape  of  shreds. 

If  it  escapes  from  the  urethra  as  a  drop,  its  microscopical 
appearances  are  like  those  of  the  pus  in  the  terminal  stage  of 
acute  urethritis.  We  then  find  multi-nuclear  pus  cells,  either 
singly  or  arranged  in  small  groups,  and  various  transition 
forms  of  epithelium,  round,  polygonal,  spindle-shaped  and  cau- 
date cells  with  a  large  nucleus.  In  addition  large  uni-nuclear 
flat  epithelium  and  cylindrical  epithelium  cells  are  not  infre- 
quent. 

These  cellular  elements,  agglutinated  by  finely  granular 
mucin,  are  found  more  frequently  in  the  urine  (Plate  III.,  Pig. 
8)  as  clap  threads  than  in  the  form  of  drops.  Microscopically 
we  may  distinguish  two  varieties  or  extremes  of  these  clap 
shreds.  They  may  be  narrow,  mucous,  delicate  and  trans- 
parent, often  very  long  and  branched  shreds,  which  consist  of 
a  good  deal  of  mucus  and  few  cellular  elements,  or  they  are 
shorter,  firmer,  whitish  threads,  in  which  the  cellular  elements 
predominate.  The  proportion  of  epithelial  and  pus  cells  varies. 
In  the  first-mentioned  form  the  epithelium  predominates,  in 
the  latter  the  pus  cells.  Mucous  threads  with  much  epithelium 
are  a  more  favorable  prognostic  sign  than  short  shreds  with 
much  pus. 

The  shape  of  the  shreds  varies,  but  does  not  permit  any 
conclusion  with  regard  to  the  situation  or  intensity  of  the  proc- 
ess. Produced  upon  the  diseased  mucous  membrane  and  ad- 
herent to  it,  they  are  separated  by  the  stream  of  urine  and 
carried  away.  In  addition  we  find  not  infrequently  short., 
comma-like,  punctate,  usually  firm  flocculi.  These  come  from 
the  excretory  ducts  of  the  various  glands  and  follicles,  and, 
when  present  in  large  numbers,  are  significant  of  a  more  in- 
tense implication  of  the  urethral  glands  and  therefore  of  a 
severe  process.  As  we  have  previously  remarked,  these  comma- 
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like  shreds,  which  are  found  in  the  second  portion  of  the  urine 
and  arc  formed  in  the  g-lands  of  the  prostate,  are  sifrns  of 
chronic  prostatic  urethritis.  Their  striieture  is  usually  char- 
acteristic. They  are  composed  of  two  superimposed  layers  of 
cyhndrical  cells.  The  upper  layer^  consist in;^  of  hirge  cells, 
sends  processes  into  a  mosaic  of  stiiall,  almost  round  epitheliuui 
cells  (Fiierhrin^er^  18S:i), 

The  microscopical  appearances  of  prostatorrhani  are  essen- 
tially dilTerent.  Aside  from  the  neg^ative  condition  of  absence 
of  spermatozoa  or  their  presi'nce  in  small  numbers,  we  find 
in  the  prostatic  secretion  numerous  pus  cells,  polygonal  and 
cylindrical  epithelium,  moi^  rarely  the  double  layer  of  cylin- 
drical epithelium  of  the  excretory  ducts,  laminat(*d  amyloid 
bodies,  lecithin  granules,  and  linally  Boettcher's  character- 
istic "sperma  crystals/*  These  are  needle-shaped  and  whet- 
stone-shaped crystals,  discovt?red  by  Schreiner  (1878)»  which 
consist  of  a  salt  of  phosphoric  acid,  are  peculiar  to  the  pros- 
tatic secretion,  and  give  the  characteristic  odor  to  the  latter 
and  to  the  semen.  In  order  to  demonstrate  them,  the  secre- 
tion of  the  prostatorTli(X*a  nuist  lie  examined  ]>ure,  and  in  par- 
ticular it  must  he  kept  free  from  admixtm-e  with  urine.  To  a 
drop  of  the  prostatic  secretion  is  added  a  drop  of  a  one  per  cent, 
solution  of  amnuvnia  pliospliate,  and  the  mixture  allowed  to 
dry  slowly  under  the  cover  glass;  very  beautiful  crystals  then 
form. 

An  important  question  is  that  of  the  presence  of  gonococcL 

These  are  found  so  constantly  and  exclusively  in  acute  ^on- 
orrha'a  that  their  absence  from  an  ;vcute  purulent  secretion 
of  the  urethra  excludes  blenorrhcea  unconditionally*  The  con- 
ditions in  chronic  gonoi-rlitea  are  not  so  favorable.  Their 
number  is  smalh  they  cannot  always  be  found,  and  in  addition 
other,  in  part  similar,  micro-organisms  are  also  present. 

We  may  often  exanjine  the  clap  shreds  or  pus  drops  of 
chronic  gonorrha^a  for  several  days  without  finding  any.  Or 
we  find  occasionally  one  or  a  few^  pairs,  isolated  in  <"ells.  The 
question  th(*n  remains  an  open  one,  whether  they  are  situat(*d 
in  or  upon  the  cells,  since  this  can  only  be  decided  when  a  large 
number  of  cocci  fill  the  cell,  without  projecting  beyond  the 
cell  contour. 

When  one  or  a  few  cocci  and  a  large  cell  cover  one  anothi*r 
in  the  field,  the  question  cannot  iiossibly  be  answered,  as  a 
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rule,  unless  the  examination  is  made  in  a  current  of  fluid  and 
the  cell  has  a  rolling"  movement.  I  therefore  distrust  h  priori 
the  statement  made  by  Lustgarten  and  Mannaberg  (1887)  that 
they  had  seen  cocci  similar  to  gonococci  in  the  normal  ure- 
thra within  the  cells.  But  one  circumstance  always  charac- 
terizes the  gonococci;  they  take  part  in  the  exacerbations  of 
the  process  to  which  they  have  given  rise,  by  increasing  in 
numbers.  It  happens  not  uncommonly  that  the  secretion  is 
examined  for  several  daj's,  and  various  bacilli  and  cocci,  also 
diplococci,  but  no  sufficiently  characteristic  gonococci  are 
found.  Then  follows  an  exacerbation.  At  once  the  gonococci 
appear  in  the  more  abundant  pus,  and,  in  particular,  we  detect 
the  characteristic  pus  cells,  which  are  filled  with  numerous 
pairs  of  cocci.  At  the  same  time,  the  other  forms  of  bacilli 
and  cocci  have  disappeared  as  if  by  magic.  The  question  is 
therefore  justified  whether  the  micro-organisms  which  are 
found  in  chronic  urethritis,  and  which  are,  in  part,  identical 
with  those  found  by  Lustgarten  and  Mannaberg  in  the  normal 
urethra,  can  vegetate  in  the  blenorrhagic,  inflamed  and  sup- 
purating urethra.  The  question  is  open,  but  according  to  the 
views  mentioned  above,  it  may  be  answered  in  the  negative, 
particularly  as  the  pus  is  always  found  free  from  micro-organ- 
isms in  chemical  or  traumatic  suppurations  from  the  urethra. 

In  order  to  convince  ourselves  of  the  presence  of  gonococci 
in  the  secretion  of  chronic  urethritis  it  is  only  necessary  to  in-* 
duce  an  exacerbation  or  relapse.  The  patient  himself  often 
does  this.  In  other  cases  the  physician  stimulates  the  secre- 
tion for  purposes  of  diagnosis.  It  is  sufficient  to  inject,  by 
means  of  Ultzmann's  injection  catheter,  a  few  drops  of  a  i  to 
1  per  cent,  solution  of  silver  nitrate  in  order  to  secure  suppu- 
ration, which  generally  contains  gonococci  in  abundance.  In 
order  to  avoid  confusion  with  other  micro-organisms  Neisser 
irrigates  the  urethra  several  times  with  a  solution  of  corrosive 
sublimate  (1 :20000).  An  irritation  develops  and  gives  rise  to 
suppuration  and  desquamation  of  the  upper  layers  of  cells. 
With  the  latter  are  removed  the  accidental  micro-or^nisms 
adhere  to  them,  while  the  gonococci,  which  proliferate  in  the 
tissues,  remain  intact  and  appear  in  increased  numbers  in  the 
pus  of  the  next  few  daj^s. 

Nevertheless  there  are  cases  in  which,  despite  repeated  ex- 
aminations for  several  weeks  and  despite  one  or  more  artificial 
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exacerbations,  no  positive  results  with  i-t'^anl  to  the  discov- 
ery of  gfonococci  can  be  rearhetL  In  thc^Ht*  cases  we  must  ar- 
rive at  the  conclusion  tliat  the  ^onocucci  have  perished,  but 
that  the  changes  produced  by  them  continue  to  develop.  The 
secr«*tic»n  then  contains,  as  a  rule,  no  pus  cells,  but  numerous 
epithelial  crlls,  and,  in  addition  to  othei"  inconstant  bacterial 
contaminations,  in  some  cases  narrow,  short  bacilli  often  ar- 
ranged in  short  chains  upon  the  cells  {Plate  IV.,  Fi^^  11). 
We  therefori^  bare  to  deal  no  long-ei'  with  suppuration  but 
with  epithelial  desqnamatiom 

This  is  either  the  result  of  a  process  which  has  nm  its 
course,  the  epitlielial  thickeningr,  or  of  increastxl  epithelial  des- 
quaoiation  due  to  a  micro-organism,  but  not  of  the  blenor- 
rhagic  process. 

We  have  already  said  that,  in  addition  to  ^onococci,  other 
bacteria  are  found  in  the  chronic  cases.  These  are  not  con- 
stant. There  are  always  a  large  number  of  blenorrha?as  in 
which  we  find  no  gonococci  or  other  micro  organisms.  Then 
there  are  others  in  which,  even  in  the  terminal  stage  of  the 
acutt>  urethritis,  various  micro-organisms  are  found  in  ad- 
dition to  the  gonococci,  and  this  is  also  true  of  chronic  gon- 
orrhoea. 

The  micro-organisms  are  mainly  bacteria,  more  rarely  cocci. 
The  fonner  include  short  and  broad,  narrow  and  long,  or 
slightly  curved  comma-like  forms  which  are  found  in  sliort 
chains  or  groups  usually  free  bet wern  oi*  upon  the  cells.  The 
cocci  may  be  small  and  arranged  in  short  chains  or  groups  of 
chains,  or  somewhat  larger  diphjcocci  about  the  same  size  as 
gonococci, or'  large  spherical  cocci  in  short  chains;  finally  zoog- 
loea  forms  (Plate  IV.,  Fig,  9).  Ahnost  all  of  these  are  found 
in  groups,  free,  and  although  one  group  or  another,  lying  upon 
a  cell,  creates  the  impression  as  if  situated  within  it,  the  dem- 
onstration of  grou|»s  which  constantly  proj<»ct  beyond  the 
contour  of  the  cell,  proves  that  the  micro-organisms  are  situ- 
ati*d  externally.  Tln'ir  small  number  and  the  coincident  oc- 
currence of  several  varieties  in  toliu*ably  eijual  numbei's  prove 
their  accidental  character.  ArtiUcially  produced  and  notable 
suppumtion  always  causes  their  immediate  disappearance. 

I  cotild  never  detect  any  gonococci  or  other  micro-organ- 
isms in  the  secretion  of  prostatorrhofc?a,  despite  numerous  in- 
vestigations. 
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The  question  of  the  occurrence  of  gonococci  in  chronic  clap 
is  associated  with  another  important  question,  viz.. 


The  Infectiousness  of  Chronic  Gonorrhcea. 

This  question  was  answered  differently  at  different  times. 
Kuehn  (1785)  beheved  that  when  the  secretion  lost  its  puru- 
lent character,  the  danger  of  infection  was  gone.  Hunter,  B. 
Bell,  Sallaba,  Girtanner,  Baum^s  and  Ricord  denied  the  infec- 
tiousness of  an  after-clap.  On  the  other  hand,  Rossen,  Simon 
and  Geigel  warned  against  trusting  even  the  oldest  clap.  Qos- 
selin  denies  the  infectiousness,  while  Milton  reports  several 
cases  of  infection  by  the  secretion  of  old  chronic  urethri tides. 
Neisser  (1884)  was  the  first  who  studied  the  subject  scientifi- 
cally. He  proved  that  the  infectiousness  of  chronic  blenor- 
rhcea is  a  conditional  one,  in  so  far  as  the  secretion  may  con- 
tain gonococci,  that  there  are  cases  in  which  the  secretion 
only  contains  the  cocci  at  times,  and  finally  others  which 
are  always  found  to  be  free  from  gonococci  despite  the  most 
careful  and  frequent  examinations.  Furthermore,  since  the 
secretion  is  small  in  amount,  and  after  being  washed  away 
by  the  urine  requires  a  considerable  time  for  its  regeneration, 
it  follows  that  a  single  act  of  coitus  with  an  individual  suffer- 
ing from  chronic  blenorrhoea  does  not  necessarily  produce  in- 
fection. As  the  result  of  numerous  examinations  I  concur  in 
this  opinion  and  permit  a  patient  who  is  suffering  from  chronic 
blenorrhcea,  i.e.,  the  morning  drop  or  clap  threads,  to  have 
marital  intercourse  only  after  I  have  convinced  myself  by  a 
two  to  four  weeks'  daily  examination  of  the  secretion  or  clap 
shreds  that  these  contain  only  epithelium  and  no  pus  cells, 
and  when,  after  irrigation  of  the  urethra  with  a  solution  of  sil- 
ver nitrate  or  corrosive  sublimate  and  consequent  suppuration, 
the  secretion  is  entirely  free  from  gonococci,  and  there  is  no 
further  indication  for  the  continuance  of  treatment. 

Localization. 

We  have  just  described  the  various  forms  of  chronic  ure- 
thritis and  their  symptoms.  But  it  would  be  wrong  to  infer 
that  it  always  runs  its  course  according  to  the  type  of  one  of 
these  three  forms.    There  are  pure  cases  in  which  only  one  of 
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the  parts  mentioned  is  the  site  of  the  process,  but  there  are 
also  mixed  forms.  In  g^enemi  it  may  be  said  that  chronic 
urethritis  of  the  bulb  is  the  most  frequent  variety,  but  pros- 
tatic urethritis  is  not  rare.  Among:  103  cases  Guyon  found 
the  bulh  affected  74  times,  the  pars  prostatiea  29  times.  Not 
infrequently  the  bulb  and  pars  prostatica  are  both  alTecttid, 
or  the  process  ext^ends  from  the  bulb  into  the  pars  prostatica, 
either  continuously  or  in  patches,  which  leave  free  only  small 
inter%-ening  spots. 

An  approximate  localization  is  possible  from  the  considerar- 
tion  of  the  symptoms  and  examination  of  the  urine.  Thus,  a 
discharge  from  and  agglutination  of  tJie  meatus,  indicates  an- 
terior ckronic  urethritis  of  the  pendulous  and  bulbous  portions* 
Mucous  cloudiness  of  the  second  portion  of  the  moi^nin/i^:  urine, 
comma-like  tloeculi  in  the  second  portion,  prostaton'hoea  and 
neui-asthenic  symptoms  favor  the  diagnosis  of  prostatic  ure- 
thritis. But  these  symptoms  are  not  conclusive,  and  their  ab- 
sence does  not  exclude  the  localization  in  question.  Thus, 
there  may  be  a  mild  posterior  urethiitis  in  which  the  mucus 
does  not  enter  the  bladder  on  account  of  its  small  quantity 
and  in  which  the  glands  are  not  implicated,  so  that  no  comma- 
like sVireds  are  found  in  the  second  uriiu\  The  process  is  super- 
ficial, therefore  no  affection  of  the  caput  ^allinag'inis,  no  neur- 
asthenic disturbances.  Hence,  if  we  confine  ourselves  to  an 
examination  of  the  patient,  we  will  overlook  the  process  in  the 
pars  posterior.  This  remains  untreated,  therefore  become^s 
aggrravated  and  finally  leads  to  severe  symptoms,  which  could 
have  been  obviated  b^'  early  treatment.  Hence  the  attempt 
was  made  at  an  early  period  to  determine  the  site  of  chronic 
urethritis  more  accurately.  Leroy  d'Etiolles  introduced  into 
the  urethra  as  far  as  the  bulb  a  bougie  which  carried  a  small 
hidden  sponge  at  the  end.  The  sponge  was  then  exposed  and 
the  bougie  withdrawn,  so  that  the  pars  anterior  w^as  cleansed. 
An  oixlinary  bulbous  bougie  was  then  introduced  into  the  pars 
postenor.  If  mucus  or  pus  adhered  to  the  tip,  this  could  only 
come  from  the  pars  posterior.  The  following  is  ZeissFs  method : 
The  patient,  who  had  not  urinated  for  several  hours,  received 
an  injection  of  pure  Matter  into  the  jyars  anterior  in  order  to 
wash  away  any  Hocculi  c<)ntained  therein.  After  the  w^ater, 
which  at  first  contains  shreds,  escapes  clear,  the  patient  is 
allow(»d  to  urinate.     If  the  urine  then  contains  shreds,  they 
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must  be  derived  from  the  pars  posterior.  A  better  plan  than 
that  of  injection  with  the  clap  syringe,  as  performed  by  Zeissl, 
is  that  of  inserting  an  elastic  catheter  as  far  as  the  bulb,  per- 
forming recurrent  irrigation  of  the  pars  anterior,  and  then 
allowing  the  patient  to  urinate. 

The  French,  especially  Guyon,  Jamin,  Quiard,  use  a  bulb- 
ous sound,  "  sonde  exploratrice,''  with  which  they  first  remove 
the  pus  from  the  pars  anterior  by  rotatory  movements  and 
repeated  introduction,  and  then  pass  into  the  pars  posterior. 
If  mucus  or  pus  is  then  found  on  extraction,  the  process  is  sit- 
uated in  the  pars  posterior. 

A  frequently  used  method,  which  is  based  on  the  fact  that 
the  locus  morbi  in  the  urethra  is  sensitive  and  painful,  is  ex- 
amination with  the  sound  or  bulbous  bougie.  If  this  is  intro- 
duced slowly  into  the  urethra,  the  patient  not  alone  feels  pain, 
which  always  results  from  the  examination  and  is  felt  particu- 
larly in  the  membranous  portion,  but  he  not  infrequently''  de- 
scribes a  burning  or  stitch  pain  in  certain  fixed  points.  If  the 
examination  has  been  made  several  times,  and  the  pain  is 
always  localized  in  the  same  parts,  we  will  hardly  err  in  re- 
garding these  spots  as  the  site  of  urethritis.  If  the  process  is 
localized  in  the  pars  prostatica  the  passage  of  this  part  usu- 
ally causes  a  violent,  painful  tenesmus,  and  the  withdrawal  of 
the  sound  is  followed  by  the  prostatorrhceic  secretion.  In 
cases  of  urethral  hypersesthesia  in  neurasthenics  sounding  is 
very  painful.  The  sound  is  arrested  every  moment  by  spasm 
of  the  urethra,  passage  of  the  membranous  portion  is  arrested 
by  the  spasm,  which  only  subsides  at  the  end  of  a  few  min- 
utes, and  even  the  removal  of  the  sound  is  made  difficult  from 
the  same  cause. 

Although  examination  with  the  sound  only  informs  us  con- 
cerning the  site  of  the  disease  (and  this  not  very  reliably),  it 
possesses  one  advantage  over  the  other  methods.  If  the 
sound  has  the  largest  possible  calibre  which  the  meatus  will 
admit,  the  examination  proves  that  there  is  no  notable  narrow- 
ing of  the  urethra. 

But  the  orifice  is  always  the  narrowest  part  of  the  canal. 
Hence  slight  stenoses  may  develop,  which  nevertheless  permit 
the  passage  of  a  sound  that  can  barelj''  pass  through  the  mea- 
tus. These  strictures  grow  tighter  in  time  and  become  no- 
ticeable when  they  have  reached  a  smaller  calibre  than  the 
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oriflce,  Otiscrdls  thrsewid^^  strietmvsaiul  brlicvosthut  tlirro 
is  no  chronic  urethritis  witlioLit  souie,  tlioii^^i  perhaps  slight, 
narrowingr-  Tlicsc  stenoses  do  not  always  deserve  the  name 
strietiirt*,  inasmuch  as  tlicy  huA^t'  not  developed  from  connect- 
ive-tissue retraction  Init  fi*oin  inllltration  and  sweihng  of  the 
mucous  membrane.  It  is  nevertheless  certain  that  even  can- 
nective-tissue  stricturc\s,  in  their  ineipiency,  may  escape  our 
knowledge,  (Jtis  and  Weir  recouinieiid  the  use  of  their  tin*- 
thrometer  in  order  to  recojcrnize  these  wide  strictures.  If  it  is 
introduced  into  the  iireth!*a  as  far  as  tln^  pai's  prostatica,  the 
calibre  dilated  to  150  Charriere,  and  it  is  then  withdrawn,  we 
must  usually  brings  it  down  to  tl  Charriere  on  its  entrance  into 
the  menibi^nous  portion.  But  if  the  membranous  portion 
contains  a  bt'^innin^  stricture,  this  will  liold  the  olive  and, 
according  to  its  calibre,  will  only  be  pemieablt*  i\\tin^  reducing 
to  26  or  25.  Immediately  after  passing"  through  this  part,  we 
may  return  to  the  former  calibre.  In  a  like  way  the  olive  can 
be  opened  to  30  or  more  in  a  normal  pai^  hulbosa,  while  wide 
strictures  of  this  part  prevent  the  passage  of  more  than  fJ9, 
28,  or  27.  For  more  than  tw^o  years  I  have  examined  almost 
all  chronic  urethritides  with  the  urethrometer  and  In  many 
castas  found  no  %vide  stricture.  Hence,  I  oppose  Otis-s  view 
that  there  is  no  chronic  urethritis  without  narrowing.  Be- 
ginning strictures  can  be  I'ecognized  nmch  earlier  by  this 
method. 

All  these  methods  g^ve  us  the  situation  of  the  chronic  proc- 
ess, but  not  a  picture  of  it.  This  can  only  be  obtained  by 
the  use  of  the  endoscope^  which  is  often  indispensable  for 
diagnosis. 

The  notion  of  examining  the  mucous  membrane  of  the 
urethra  by  means  of  apparatus  similai'  in  principle  to  the 
vagina!  speeohim,  dates  back  to  the  beginning  of  this  centuiy. 
But  tlie  instruments  inserted  in  the  nrethra  have  such  a  nar- 
row lumen  and  permit  the  entrance  of  so  little  light,  that  con- 
centration of  the  rays  of  the  source  of  light  and  their  reflection 
in  the  tube  of  the  endoscope,  were  made  neeessar^^  Segalas 
was  the  first  who  grasped  this  idea,  but  Desormeaux  was  the 
first  to  execute  it  completely.  He  also  founded  the  pathol- 
ogy of  chronic  ui'ethritis  in  a  manner  which  left  little  to  be 
changed. 

Desormeaux*s  instrument  (Fig.  17)  consisted  of  a  funnel- 
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shaped  uretbral  tube,  nt  tlie  eod  of  which  was  fastened  the 
inuminating'  apparatus.  This  consisted,  in  principle,  of  a  per- 
forated I'eflector,  placed  obliquely  in  a  tube,  and  which  re- 
ceived its  li^hi  from  a  lamp  placed  on  one  side,  while  the  eye 
of  the  observer  looked  througrh  tlie  central  opening  in  th«*  mir- 
ror.  Apart  from  the  weig^ht  of  the  instrument  it  possessed  the 
disadvantag^e  that  it  was  adapted  for  study  but  not  for  local 
interference.  After  a  series  of  changes  had  been  made  in  thei 
source  of  lightj  others  made  more  material  chang:es,  the  most 
important  of  which  is  the  complete  separation  of  illuminating' 
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apparatus,  reflector  and  tube;  this  was  first  conceived  by 
Hackem  Gruenft*ld  used  for  iUymination  a  gas  or  oil  lamp,  as 
reflector  a  laryngoscopic  mirror  which  can  be  fastened  to  the 
forehead,  and  a  series  of  endoscopic  tubes  (Fig.  18),  long  and 
short,  fenestrated  anteriorly  or  laterally,  and  with  the  fenestnp 
either  open  or  closed  with  plane  glass,  destined  for  various 
pails  of  the  uretbni  and  bladder,  Stenrer's  modification  (1876) 
was  a  practical  improvement  of  the  endoscopic  tubes.  The 
Qmenfeld  tubes,  with  a  calibre  of  catheters  of  18  to  '^4  Char- 
ri^re,  pass  gi^adually  at  the  ocular  end  into  a  tolcrabl}^  wide 
fimnel,  which  is  blackened  inside  like  tht;  endoscope,  and  whos<? 
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serrated  rim  serves  for  the  conduction  of  the  instrument.     The 

introduction  of  the  instrument  into  the  urethra  to  such  a  dis- 
tance as  to  cause  painful  distention  of  the  meatus  hv  the  fun- 
nel is  almost  unavoidable.  Steurcr  uses  shorter  tubes  (Fi^.  19), 
which  render  better  illumination  possible,  and  thi^n  inserts  a 
round  plate  into  the  tube  at  the  point  where  it  passes  into  the 
funnel.  The  fixation  and  conduction  are  thus  facilitated  ma- 
terially^  while  the  plate  permits  the  painless  shoving'  tog^ether 
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of  the  penis  in  examination  of  the  deeper  parts  and  thus  the 
use  of  shorter  tubes.  In  order  to  make  lar^^er  parts  of  the 
urethra  visible,  Auspttz  (1879)  recommended  a  bi-valve  endo- 
scope {Fig-.  20),  which  is  inserted  with  the  conductor  closed 
and  is  then  opened,  and,  bein^  formed  after  the  manner  of 
Cusco's  duck-bill  speculum,  does  not  distend  the  orifice.  In- 
stead of  the  ordinary  rounded  conductor  which  project 
slightly  beyond  the  tube,  Sclmetz  (18H*))  uses  an  olive-tipped 
bou^e,  which  is  introilucetl  into  the  posterior  portion  of  the 
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urethra,  and  over  which  the  endoscope  is  inserted.  PoSner 
recommends  tubes  which  are  brig*ht  inside,  like  Ferg^uson*s 
specnhnii,  instead  of  blackened  tidies,  In  order  to  see  larger 
surfaces  of  the  pendnlons  i>ortion,  Aiita!  devised  his  aero- 
urethroscope,  a  short  endoscopic  tube  which  is  appHed  firndy 
to  the  glaus  by  a  sort  of  cap*  and  is  closed  above  by  a  glass 
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fen(»stra.  By  means  of  a  bulb  on  the  side  of  the  tube  air  is 
blown  into  the  urethra  and  separates  its  walls,  and  thus  per- 
mits a  view  of  a  larger  area,  which  is  always  aniBBiic  from 
the  pressure  of  the  air,  Gruenfeld  also  mentions  a  method  of 
auto-endoscopy  for  the  benefit  of  specialists  w^ho  may  besulfer- 
in^  from  ehi'onic  iirethritis. 

The  introduction  of  electric  lights  has  linl  to  the  construc- 
tion of  new  apparatus — for  example,  Oberlaender*s  modiflca* 
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tion  of  Nitze-Leilers  instruinent.  This  consists  of  endoscopic 
tubes,  but  the  source  of  ilhiminatiun,  a  white-hot  phi  tin  um 
wire,  is  situated  at  the  visceraj  end  %vithiu  the  tube.  In  order 
to  prevent  the  conduction  of  heat  from  the  wire  to  the  instru- 
ment and  mucous  membrane,  a  thin  eohiinn  of  fluid  flows 
around  the  wire.  Although  made  very  compactly  the  appara- 
tus nevertheless  narrows  the  hnnen  of  the  endoscope,  apart 


from  the  fact  that  the  attention 
of  the  examining' physician  isdi- 
vert^ed  by  the  hsittery  and  tlie 
conduction  of  water.  The  source 
of  ligrht  is  often  too  vivid,  and 
offers  the  disadvantaf^es  wiiich 
always  become  noticeable  when 
one  looks  from  the  dark  into  a 
bT-i*:*:htly  li;^hted  space.  Sclmetz's 
diaphotoscope  (1887)  has  the 
source  of  h^^ht — an  arc  lamp  and 
reflector — immediately  in  front 
of  the  eye. 

The  Leiter  electro-t*ndoscope 
constitutes  the  most  servicea- 
ble and  pi'actical  impi'ovement. 
This  returns  to  tlie  principle  of 
It  consists  of  short  endoscopic 
tubes,  fashioned  after  Steurer's,  at  whose  ocular  end  is  applied 
the  easily  bandied  illuminatini£?  apparatus  by  means  of  its 
funneUshaped  end.  The  illuminating*  apparatus  (Figr.  21)  is 
connected  \\\  two  wires  with  the  battery,  and  consists  of  an 
arc  lamp  and  behind  it  a  fixed  concave  mirror*  which  throws 
the  rays  of  light  parallel  into  the  funnel  and  through  those 
into  the  endoscope.  The  e^^e  of  the  observer  looks  over  the 
rim  of  the  mirror  into  the  funnel,  and  tumpon,  brush  and  other 
instruments  are  introduced  in  the  same  direction.    Tlie  \ivid- 
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ness  of  the  illumination  may  be  varied  by  raising  or  lowering 
the  elements  in  the  cells. 

Technique  of  Endoscopy. — At  the  present  time  we  use 
only  short  straight  tubes,  like  those  recommended  by  Steurer. 
The  introduction  of  the  straight  instrument  into  the  urethra 
is  attended  with  some  difficulty  for  the  beginner.  The  well- 
oiled  instrument  should  be  led  along  the  upper  wall  of  the 
urethra  as  far  as  the  bulb,  but  not  pressed  too  far  into  it;  the 
ocular  end  is  depressed,  with  coincident  slight  pressure  upon 
the  visceral  end  of  the  instrument,  in  order  to  enter  the  isthmus, 
and  then  the  instrument  pushed  forward  to  the  neck  of  the 
bladder,  i.e.,  until  urine  begins  to  escape  between  the  instru- 
ment and  conductor  when  the  bladder  is  moderately  full. 
Slight  traction  now  brings  the  apparatus  immediately  in  front 
of  the  internal  prostatic  sphincter.  The  examination  of  the 
urethra  is  always  conducted  from  behind  forwards,  the  con- 
ductor being  removed  and  the  field  of  vision  cleaned  with 
tampons. 

The  patient  should  be  placed  upon  a  table  (Fig.  22)  which 
is  at  the  level  of  the  eye  of  the  physician  sitting  in  front  of 
it.  For  examination  of  the  neck  of  the  bladder  and  pars  pros- 
tatica  the  ocular  end  of  the  instrument  must  be  depressed 
considerably.  The  patient's  genitalia  must  be  raised  in  order 
to  see  well.  For  this  purpose  it  is  well  to  have  the  lower  end 
of  the  table  movable  at  an  angle  by  means  of  a  screw.  Small 
drawers  under  the  table,  containing  tampons,  caustic-holders, 
etc.,  render  assistants  superfluous.  The  patient  lies  in  the 
horizontal  position  with  the  head  slightly  elevated,  the  lower 
limbs  flexed  and  kept  in  the  position  most  agreeable  to  the 
patient  by  means  of  the  foot  rests.  The  best  tampon-carriers 
are  little  rods  of  wood,  which  can  be  obtained  in  match  fac- 
tories. A  little  cotton  is  wound  firmly  around  one  end  and  the 
rod  thrown  away  after  being  used  once.  Very  serviceable 
tampon-carriers  are  also  made  of  firmer  iron  wire,  the  visceral 
end,  around  which  the  cotton  is  wound,  being  filed  down  and 
slightly  serrated.  After  using  the  cotton  is  burnt  in  a  spirit 
lamp,  thus  securing  at  the  same  time  the  best  sterilization  of 
the  wire. 

In  examining  the  normal  urethra  we  notice,  in  the  poste- 
rior portion  of  the  pars  prostatica,  that  the  mucous  membrane 
passes  from  the  rim  of  the  endoscope  to  a  quite  centrally  situ- 
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ated  point,  in  which  it  comes  to|rethLT  like  a  sphincter  and 
thus  forms  a  short  funneL  Tht^  color  of  the  mucous  mem- 
brane is  quite  dark  red,  its  surface  smooth  or  slig-htly  ridged 
by  delicate  longitudinal  folds,  which  all  pass  towaixls  the  apex 
of  the  funnel^  and  are  called  the  *^ central  fi^^ure/' 

As  the  endoscope  is  withdrawn  the  mucous  membrane  at 
the  apex  of  the  funnel  follows,  so  that  the  funnel  always  re- 
mains the  same.  At  the  same  time  we  notice  a  gradually 
increasing^  pallor  of  the  mucous  membrane.  If  we  withdraw 
the  tube  a  little,  we  will  notice  thai,  while  the  funnel  remains 
intact  above  and  laterally,  a  flat,  or  round  protuberance  pushes 
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into  the  lumen  of  the  endoscope  from  below  or  often  from  be- 
low  and  on  the  left  side,  and  becomes  clearly  visible  on  with- 
drawing a  little  further.  This  is  tlie  caput  ^'■allinaginis,  which 
has  a  quite  uniform  carmine  color  antl  occupies  about  tliree- 
quartei's  of  the  field  of  vision.  To  the  right  and  left  are  two 
dark  furrows;  above  it  the  funnel,  which  is  reduced  to  the 
shape  of  a  cn'scent.  In  favorable  cases,  especially  if  the  caput 
is  brought  entirely  into  the  lumen  by  lifting  the  ocular  end  of 
the  tube,  we  see  upon  the  prominence  the  opening  of  the  poeu- 
lar,  like  the  pomt  of  a  needle. 

On  further  withdrawal  the  caput  gallinaginis  passes  back* 
wards^  but  its  prolongation  remains  visible  for  a  considerable 
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period  as  a  larg^e  fold  on  tlie  lower  surface  of  the  funneL  In 
consequence  of  the  projection  of  the  caput  gullinaj^inis,  the 
central  figure  forms  a  short  curve,  with  the  convexity  above, 
the  concavity  helow  and  u  little  to  one  side,  and  which  grows 
constantly  smaller  from  behmd  forwards.  Finally  we  airive 
at  a  point  where  the  mucous  merabrtine,  which  gfiudually  gprows 
paler,  agrain  forms  a  complete  fuimel  with  punctate  central 
figai'e,aiid  the  nmcous  memhrane  is  smooth  or  slightly  ridged 
radially  towards  the  central  figure.  We  are  then  in  the  mem- 
branous portion,  80  long  as  we  remain  there,  the  appearance 
of  the  short,  pale-red  funnel  is  the  same.  Next  follows  a  spot, 
which  may  prove  especially  confusing  to  the  beginner.  On  con- 
tinuing the  slow  withdrawal  we  leave  the  membranous  portion. 
As  soon  as  we  are  out  of  the  isthmus,  the  viscei^al  end  of  the 
endoscojie  entei's  the  field  of  activity  of  the  bulbo-Ciivernosi 
and  ischiO'Cav^ernosi  muscles>  which  push  it  upwai-ds  wth  rapid 
contractions.  In  order  to  countei'act  this  movement,  which 
may  even  expel  the  instruoient  if  held  too  lightly,  it  is  sufficient 
either  to  lift  the  ocular  end  and  to  carry  on  the  further  con- 
duction of  the  endoscope  in  the  same  way  as  a  cathet4?r  (in  a 
eui-ve  dirt*eti^d  towards  the  abdominal  walls),  or  the  visceral 
end  of  the  instrmnent  must  he  kept  below  the  symphysis  by 
pressure  from  without.  The  action  of  the  bulbo-cavemosi  and 
ischio-ca vernosi  muscles  is  visible  in  the  endoscope.  The  funnel 
hitlierto  formed  by  the  mucous  membrane  disappears.  The 
contraction  of  the  muscles  which  are  situated  on  the  sides  of 
the  urethra »  pushes  the  mucous  membnine  into  tlie  endoscopi* 
in  the  shape  of  two  lateral  ridges,  which  touch  in  a  vertical 
fissure  in  the  middle  of  the  field  of  vision.  This  picture  persists 
throughout  the  entire  pars  bulbosa,  t*xcept  that  the  vigor  of 
the  muscles,  and  hence  the  widtli  of  the  lidges,  diminishes  an- 
teriorly. In  this  situation  the  color  of  the  mucous  membrane 
is  subject  to  the  greatest  variations;  it  may  be  eutirrly  ante- 
mic  as  the  result  of  pressure,  but  is  normally  of  a  pale  flesh 
red.  On  careful  examination  of  one  or  the  ot!u*r  wall  we  can 
see  not  infrequently  the  Morgagni's  lacnme  as  dark  spots  sur- 
rounded hy  a  narrow  ring  of  darker  red  mucous  membrane. 

On  passing  into  the  pendulous  portion  tlie  funnel  of  the 
very  pale  red  mucous  membrane  again  appt»ars.  This  funntd 
is  so  much  longer  the  more  the  pars  pendula  is  stretched,  and 
in  this  w^ay  a  large  portion  of  the  mucous  membra  tie  may  be 


( 
I 


BhnorrhtBa  of  the  Sexual  Organs. 


177 


broug-ht  into  view.  Riiciiul  folds  are  not  infrequent,  and  Mor- 
ga^rii  s  lacunar  are  often  visible. 

With  re*i:ard  to  iXw  appearances  in  chronic  urethritis  the 
endoscope  possesses  the  ^reat  advantagr©  that  it  allows  us  to 
rt'cog-nize  not  aloiie  the  site  of  the  chan^^^C'S  but  also  their 
nature.  The  f^ndoscopie  picture  is  essentially  the  same  in 
patholog^ical  cases  as  in  the  normal,  but  undergoes  certain 
niodifications  from  the  swelling  and  infiltration  of  the  mucous 
membrane.  When  it  forms  a  funnel  with  a  punctate  central 
fi^Lnu'e,  the  funnel  will  suffer  in  all  its  dimensions  by  the  uni- 
form succulent  swelling,  and  will  become  narro%ver  and  shorter. 
If  the  sw^ellini?  is  veiy  considerable,  the  mucous  membrane 
will  even  project  into  the  tubt*»  and  the  funnel  will  stiirt  from 
this  projection;  it  is  therefore  very  small,  narrow  and  low.  If 
there  is  ri^id,  though  uniform,  svvellinj^  of  the  raucous  mem- 
brane, the  latter  will  not  comt*  in  contact  so  rapidly,  and  the 
funnel  will  be  longfcr  and  higher.  Unecjual,  unilateral  or  dis- 
seminated inftltrations  and  swell ingi^  will  make  the  funnel 
unsymmetrical ;  swollen  folds  appear  distinctly  and  disturb  tiie 
punctate  shape  of  tlie  central  tl^ure,  which  is  distorted,  oviil, 
or  formed  of  several  contours  v\*hich  are  convex  internally. 
Where  no  funnel  is  formed,  but  the  mucous  membrane  is  ritlged, 
as  in  the  bulb,  the  ridges  project  into  the  tube  to  a  greater 
extent  if  the  swelling  is  succulent,  but  are  not  prominent  if 
the  swelling  and  infiltration  ar*e  rigid.  Indeed,  it  is  found  not 
infrequently  that  no  ridges  are  formed,  and  the  mucous  mem- 
bi'ane  incloses  tlie  field  of  vision  like  the  wings  of  the  stage. 

The  changes  in  the  surface  consist,  in  the  tlrst  piace»  of 
differences  in  color.  Various  shades  from  red  to  dark  red  and 
bluish  retl  may  be  found  diffused  or  disseminated  in  diiTerent 
parts  of  the  urethra* 

The  surface  may  also  appear  changed,  apart  from  the 
color.  It  may  Un^k  smooth  and  shining  in  the  diseased  parts, 
but  more  frecpientiy  it  has  a  dull  look.  In  many  cases  it  is  seen 
that  this  dull  appearance  depends  on  epithelial  losses,  which 
give  the  surface  a  finely  stippled  appearance.  Or  tlu^  surface 
slu)ws  a  velvety  rouglmess.  In  still  others  it  is  cloudy^  looks 
swollen,  has  lost  the  snmothnessof  normal  mucous  membrane, 
and  is  covered  with  a  large  number  of  dark-red  grains,  which 
may  be  uniformly  of  the  size  of  small  grains  of  sand,  or  they 
are  unequal,  with  a  pointed,  conical  or  round  top^  and  present 
12 
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the  appearance  of  a  mulberry  or  a  granulating"  wound.  This 
change,  known  as  granulation,  may  occupy  large  surfaces  or 
appear  as  small,  circumscribed  patches.  Certain  circum- 
scribed affections  also  occur,  as  swelling  of  Morgagni's  lacunse, 
with  erosion  of  the  vicinity  of  the  excretoiy  ducts,  intense  red- 
ness, irregular  superficial  ulcerations,  and  patches  of  thick- 
ened and  opaque  epithelium.  Finally,  in  addition  to  the 
previously  described  granulations  (which  often  attain  consider- 
able dimensions  from  loosening  of  the  tissues  and  fungous 
proliferation),  are  found  true  trachomatous  granules,  which 
are  succulent,  and  shine  through  the  delicate  mucous  mem- 
brane like  frog  spawn  (Qschirhakl,  1878;  Gruenfeld,  1880). 

We  thus  have  a  picture  of  great  diversity,  which  is  so  much 
greater  because  all  the  changes  mentioned  may  be  present  in 
the  same  urethra.  But  certain  changes  are  found  mainly  in 
certain  portions  of  the  canal. 

If  we  examine  the  urethra  in  these  cases  from  behind  for- 
wards, we  will  find  at  the  neck  of  the  bladder,  in  addition  to 
a  very  small,  or,  as  the  result  of  rigid  infiltration,  very  wide 
and  high  funnel,  that  the  mucous  membrane  has  a  deep  li\id 
redness,  the  folds  which  radiate  from  the  central  figure  are 
more  distinct,  here  and  there  (usuallj^  isolated)  a  larger  ero- 
sion, which  bleeds  at  once  when  touched  with  the  tampon.  In 
cases  of  chronic  prostatic  urethritis  the  caput  gallinaginis  is 
considerably  swollen,  the  mucous  membrane  livid  and  velvety, 
and  pressure  with  the  tampon  causes  violent  pain.  The  pallor 
of  the  remainder  of  the  mucous  membrane  usually  contrasts 
with  the  dark  redness  of  the  caput  gallinaginis.  I  have  never 
found  granulations  in  the  pars  prostatica,  but  Desormeaux 
describes  them. 

In  the  membranous  portion  we  usually  find  only  swelling, 
redness  and  small  erosions.  Granulations  occur  not  infre- 
quently in  the  anterior  portion,  but  their  proper  territory  is 
the  bulb,  which  they  often  fill  in  great  measure.  The  pendu- 
lous portion  presents  the  most  manifold  picture.  Patches  of 
granulations  and  thickened  and  cloudy  epithelium  alternate 
with  simple  catarrhal  swelling,  redness,  and  erosions. 

For  this  reason  it  is  inadvisable  to  divide  chronic  urethritis 
into  urethritis  simplex,  granulosa,  trachomatosa,  etc.  All  the 
changes  seen  by  us  in  chronic  urethritis  are  phases  of  one  and 
the  same  process,  which  may  occur  together  or  follow  one  an- 
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other.  Tliis  is  explained  by  the  fact  that  the  process  has  its 
sites  of  predilection  to  which  it  is  chiefly  confined  and  in  which 
it  reaches  its  highest  developnient,  while  in  other  places  it  does 
not  run  such  a  severe  course  or  is  complicated  hy  secondary 
chang-es. 

Pathological  Anatomy, 

The  nature  of  chronic  urethritis,  like  that  of  the  acute 
form,  long"  remained  obscure.  Thus,  Swediaur  (1798)  regarded 
the  prostate  as  the  site  of  gleet  and  the  secretion  as  an 
unnatural  discharge  of  the  mucus  of  this  ^land.  Qirtanner 
(IHO;]}  rejLrarded  ;i'leet  as  a  weakness  of  the  nuicous  ^^liiiuis, 

Desruelles  (1854)  had  the  opportunity  of  making  an  autopsy 
on  an  old  man  who  died  of  pleurisy  and  had  sulTered  for  tweuty 
years  from  chronic  urethrttis.  He  found  a  number  of  yellow- 
jsh white  granulations,  wliich  w^ere  situated  mainl}'  in  the 
membranous  portion;  the  remaining  mucous  membrane  of  the 
ui'ethra  was  dehcatCt  pale  and  thin.  Aeconhng  to  Civiale, 
his  pupil  Lewy  liad  obs**rvetl  (1850),  in  an  autopsy  on  a  strict- 
ure patient,  numerous  fine,  dirty  gray  granulations  in  the 
prostatic  portion  behind  the  stricture;  but  little  attention  was 
paid  to  thesi*  appearances. 

Desormeaux  (18'i5)  described  the  appearances  in  chronic 
urethritis  from  his  examinations  in  the  living,  and  called  es- 
pecial attention  to  the  granulations.  As  an  adherent  of  Thiry's 
(1840)  docti'ine  of  a  '*  virus  granukaix/'  he  i-egarded  them  as  a 
characteristic  not  alone  of  chronic  but  also  of  acute  bleuor- 
rhcea.  In  addition  to  red  granulations,  like  those  of  proud 
Hesh,  Desormeaux  described  gray  granules  like  those  of  tra- 
chnuui. 

Soon  afterward  Cullerier  reported  two  autopsies  on  old 
uretbritides.  In  the  first  case,  a  yoimg  nuHi  who  liad  died  of 
typhoid  fever  and  was  said  to  have  sulfered  only  lhiii:y-three 
days  from  clap,  there  was  dark-vjoiet  redness  of  the  entire 
antei'ior  part  of  the  uivthra,  where  the  nuicous  membrane  was 
thickent*d  and  rough.  <  )n  the  lowei'  wall  of  the  ur**thra,  in  the 
pars  prostatica,  he  found  about  twenty  small  red  nodules,  sur- 
rounded by  a  circle  of  injected  capillai'ies,  exactly  like  the  gran- 
ulations found  on  tln^  ocular  conjunctiva.  Similar  changes 
were  seen  in  another  case  of  urethritis  two  months  old. 
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Fauconnier  was  the  first  to  furnish  a  detailed  account  of 
an  autopsy  in  a  man,  aet.  thirty-two  years,  who  entered  Guyon's 
wards  on  January  15,  1877,  suffering  from  a  chronic  urethritis 
of  seven  years^  standing  and  a  recent  syphilis.  He  died  of 
facial  ery^sipelas.  Examination  of  the  urethra  (Plate  V.,  Fig. 
12)  showed:  at  the  neck  of  the  bladder,  near  the  caput  gal- 
linaginis,  the  mucous  membrane  was  whitish,  non-vascular, 
as  if  cicatrized.  The  caput  gallinaginis  was  enlarged  and 
thickened.  Pressure  on  the  ejaculatory  ducts  discharged 
prostatic  secretion  mixed  with  pus.  In  the  membranous  por- 
tion the  mucous  membrane  appeared  pale,  smooth,  like  a  cica- 
trix, and  traversed  by  longitudinal  vessels.  The  mucous 
membrane  of  the  bulb  is  sharply  defined  posteriorly,  while 
anteriorly  over  a  surface  of  about  6  centimetres  it  is  imeven, 
dull,  eroded  in  some  places,  congested,  covered  with  extremely 
fine,  whitish  granulations,  which  are  especially  dense  in  the 
bulb  and  resemble  a  granulating  wound.  Tlie  pars  cavernosa 
is  normal  except  a  strongly  injected  portion  anteriorly,  about 
5  centimetres  long.  No  trace  of  narrowing  or  fibrous  thicken- 
ing in  the  entire  urethra.  Microscopical  examination  of  the 
granulations  showed  small  cell  infiltration. 

Soon  after  appeared  two  interesting  examinations  by  Vajda' 
(1882).  In  two  cases  of  old  chronic  urethritis,  in  one  of  which 
a  stricture  and  peri-urethritis  were  also  present,  he  observed : 
1.  Thickening  of  the  epithelium,  attended  with  flattening,  so 
that  the  cylindrical  epithelium  of  the  urethra  finally  disap- 
peared entirely.  2.  The  newly  formed  epithelium  masses  are 
collected  especially  at  the  apices  of  newly  formed  hypertro- 
phic papillae  and  protuberances,  which  formed  excrescences  and 
finally  papillomata.  3.  The  papillomata  and  epithelial  thick- 
enings increased  in  the  deeper  parts  of  the  urethra.  4.  The 
connective  tissue  around  the  urethra  is  infiltrated. 

In  the  Atlas  des  maladies  des  voies  urinaires  of  Quyonand 
Bazy  are  found  two  cuts  of  anatomical  preparations  of  chronic 
urethritis.  In  one  the  urethra  is  normal  as  far  as  the  bulb. 
Here  the  mucous  membrane  is  congested  and  slightly  exco- 
riated, sharply  defined  posteriorly,  but  gradually  merging  an- 
teriorly into  normal  membrane.  In  the  second  case  granula- 
tions and  small  ulcerations  are  found  in  the  bulb,  but  gradually 
disappear  anteriorly-. 

In  Qosselin's  case,  reported  by  Queillot,  the  fossa  navicu- 
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laris  and  the  bulb  were  found  affected.  In  the  latter  the 
mucous  membrane  was  violet  in  color,  ti^versed  by  dendritic 
vessels,  %vhi€h  gradually  disappeared  anteriorly. 

These  investigations  are  insnflicient  to  furnish  a  picture  of 
the  entire  affection.  We  are  especially  in  the  dark  concerning' 
the  termination  of  ehroiiie  ui-ethiitis.  Can  a  chronic  urethritis 
heal  entirt^ly  spontaneously  ?  What  chan^t^es  in  the  urethra 
does  it  leave?  That  ulcers  may  heal,  and  a  p;issive  conges- 
tion  disappear  completely,  is  not  impossible.  But  can  thick- 
enings of  the  iiiucous  niembrane,  granulations  and  trachoma 
nodules  be  absorbed  ?  can  epithelial  deposits  disappear?  Tliis 
we  do  not  know.  Stricture  is  a  frequent  termination  of  chronic 
urethritis.  The  anatomical  examination  reveals  fll»rous  de- 
generation of  the  mucous  membrane  and  of  the  submucous 
tissue  as  far  as  the  corpus  cavernosnm.  Whence  does  the 
stricture  develop  ?  Man}*  attribute  it  to  ulcerations*  But 
deep  ulcers,  from  which  retracting  cicatiices  could  result,  are 
not  found  in  chronic  blenorrha?a,  and  superficial  erosions  can- 
not result  in  a  retracting  cicatiHx.  Many  attribute  strictures 
to  the  granulations,  especially  because  the  hitter  are  found  not 
infreqne'utly  in  the  vicinity  of  the  stricture.  Moreover,  the 
site  of  the  strictures,  the  bulb  and  beginning  of  the  membra- 
nous portion^  coincides  with  the  favorite  site  of  the  granula- 
tions. But  granulations  are  also  found  in  the  pai^prostatica, 
in  which  a  stricture  is  never  situated.  On  the  other  hand,  it 
is  an  open  question  whether,  as  Auspitz  helie\'es,  the  granula- 
tions alone,  /,c.,  the  process  of  swelling  and  proliferation  of 
the  mucous  membrane,  and  conversion  of  the  infiltration  at 
lirst  into  soft,  later  into  callous  connective  tissue,  can  form  a 
stricture,  or  wlu'ther  infiltration  of  tla^  submucous  tissue  must 
also  be  present,  as  is  rendered  plausible  by  the  appearances 
found  on  autopsy. 

The  finer  structure  of  granulations  is  also  imknown,  es- 
pecially whether  they  consist  of  gnmulation  tissue,  antl  de- 
velop directly  from  tiie  mucous  membrane  or  from  pre-existing 
lymphatic  tissue. 

Finally,  the  relation  of  gonococci  to  chronic  urethritis  is 
extremely  obscure.  According  to  Bumm,  relapses  of  acute 
urethritis  are  owing  to  the  fact  that  the  gonococci,  in  the  last 
stage,  pusli  up  from  the  deei>  paj*ts  through  tlie  ne\\'-foi*med 
epithelium,  and  are  compelled  to  more  superficial  gi*owth  in  the 
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uppermost  epithelial  layers.  If  no  noxious  influences  intervene, 
the  upper  layei^  of  epitheUum,  which  contain  the  gronococci, 
are  exfoliated  and  tht*  process  then  appeal^  to  be  ended. 

At  this  time  the  inflammatory  process  is  disappearing-  in 
the  pa^HlIary  stratuui.  But  if  any  external  morbific  cause 
intervenes,  the  process  undergoes  an  exacerbation.  Extniva- 
sation  of  Iwiph  fluid  and  pus  cells  occurs,  and  tliis  fissures  the 
compact  epithelial  la^-er.  Through  these  fissures  the  g-ono- 
cocci  again  penetrate  to  the  papillary  body,  and  produce  irri- 
tation with  acute  suppui^ation,  i.e.^  a  relapse.  The  virulence 
of  the  jpfonococci  is  weakened  by  tlieir  long"  proliferation  upon 
the  same  soil  for  many  g^enerations.  As  a  proof  we  may  men- 
tion the  fact  that  chronic  bleiiorrhcea  is  often  conveyed  as 
clironic,  much  more  rarely  as  acute  blenorrha?a.  The  fact  that 
each  succeeding  relapse  is  milder  and  shorter  also  indlcat<?s 
that  the  irritation  of  the  papillary  body  by  the  gonococci 
gradually  diminishes.  The  fii^t  relapses  will  ahvays  termi- 
nate by  the  removal  of  the  gonococci  to  the  surface,  but  the 
virulence  may  finally  be  diminished  to  such  an  extent  that  the 
acute  purulent  symptoms  on  renewed  invasion  of  the  papillary 
body  no  longer  suffice  to  carry  the  gonococci  to  the  surface. 
They  will  then  remain  in  the  papillary  body,  perhaps  also  in 
the  foHich's,  and  by  their  constant  slight  irritation  give  rise 
to  the  chronic  x>rolifcrating  processes  in  the  mucous  membrane. 

Tlie  conveyance  of  these  enfeebled  gonococci  would  explain 
the  ab  initio  chronic  infection  in  the  female,  and  their  prolifera- 
tion in  the  deep  layers  enables  us  to  understand  the  fact  that 
gonococci  may  or  may  not  be  found  in  the  secretion,  the  clap 
shreds. 

But  the  chronic  changes  induced  by  the  gonococci  may 
develop  further  after  the  cocci  have  perished  from  any  cause. 
This  explains  the  fact  that  in  certain  chronic  blenorrhoeas  we 
find  the  secretion  and  clap  shreds  but  no  gon€)cocci.  Perhaps 
certain  changes  ^vhich  develop  in  the  course  of  chronic  blen- 
orrhtea — ^for  example,  the  formation  of  connective  tissue,  which 
gnxduaily  becomes  more  and  more  fibrous — may  be  the  direct 
cause  of  deatli  of  the  gonococci,  and  therefore  we  never  find 
the  cocci,  at  k^ast  in  the  secretion,  in  old  blenorrhoeas  which 
are  complicated  b3'  stricture.  But  this  is  pure  hypothesis, 
which,  although  plausible,  is  lacking  m  demonstration. 
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Diagnosis  and  Differential  Diagnosis. 

Ttip  cliug^nosis  of  chronic  urethritis  is  evident  frotu  its  ST^Tnp- 
toinutolo^y,  and  we  will  ivfer,  therefore,  merely  to  a  few  fj^,c- 
toi-s  which  are  especially  unportant  in  diagnosis. 

The  jnost  freqnent  syTnivloni  from  which  the  layman  makes 
the  diagnosis  is  the  *'good  morning'  drop." 

But  the  presence  of  the  drop  is  not  a  i>ositive  indication  of 
chronic  urethritis,  nor  does  its  absence  exclnde  snch  a  dia^Lcnosis. 

A  secretion  wliich  is  cliaracteristic^  whether  it  appeal's  as 
a  drop  or  us  the  co-ordinate  clap  thniads,  most  contain  two 
morpholojErical  constituents.  In  the  first  ph»ce  the  secretion 
must  contain  pus  cells.  A  secretion  composed  of  epithelium 
alone  is  not  blenorrha^ic,  althouf^rli  it  may  persist  for  a  long 
time  after  the  clap  has  riui  its  ci>ui>*e. 

The  g^onococci  are  the  second  morphologrically  important 
element.  We  have  dt^scrihed  their  characteristics  and  have 
also  shown  that  they  are  nut  found  constantly  in  chronic 
urethritis. 

In  this  regartl  there  are  tlu^ee  possibihties:  The  j^onococci 
may  be  present  in  such  luimbers  and  arrang-emeut  that  they 
permit  a  diai^iosis  at  once. 

Or  they  are  absi*iit  or  present  in  such  small  numhei-s  that 
doubt  in  the  diag-nosis  is  justified.  More  intense  suppuration 
should  then  be  produced  by  an  injection  of  nitrate  of  silver  or 
corrosive  sublimate.  This  i>roduces  pus  cells,  enclosing  char- 
acteristic cocci  g:roups,  and  tlie  diagnosis  becomes  clear. 

Finaiiy  there  are  cases  in  which  no  cocci  are  found,  even 
after  profuse  suppuration  is  produced.  Nevertheless  these 
may  be  cases  of  chronic  urethritis  from  which  the  gonococci 
have  already  disappeared.  The  demonstration  of  the  purulent 
nature  of  the  secretion,  the  history  of  one  or  more  previous 
uretiiritides,  urethral  examination  with  tlie  sound  and  endo- 
scope and  the  demonstration  in  this  manner  of  a  circumscribed 
chronic  inflammatory  patchy  permit  a  diagnosis  to  be  made 
even  here. 

If  the  question  of  the  presence  of  blenorrho'a  has  }>een  an- 
swered in  the  affirmative*  then  its  acuteness  is  to  be  deter- 
mined by  the  finding  of  mucus  in  addition  to  pus  or  the  absence 
of  the  former.     Cases  in  w  hich  in  addition  to  the  pus  {drop  or 
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clap  threads)  there  is  also  mucous  cloudiness  of  the  urine,  are 
the  more  recent,  acute,  less  sharply  circumscribed  ones,  in 
which,  apart  from  the  circumscribed  chronic  inflammation, 
there  is  also  con^stion  and  hypersecretion  of  larger  areas  of 
the  mucous  membrane.  Those  cases  in  which  only  clap  shreds 
are  found  in  otherwise  clear  urine  are  older  affections,  in  which 
the  process  is  sharply  confined  to  one  or  a  few  diseased  spots. 

With  regard  to  all  these  questions  the  morning  urine  is 
particularly  to  be  examined. 

We  next  consider  the  question  of  localization  and  the  nature 
of  the  changes. 

The  symptoms  which  furnish  data  concerning  the  situation 
of  the  process  have  already  been  considered. 

We  first  examine  the  second  portion  of  the  morning  urine 
for  mucous  cloudiness  and  comma-shaped  shreds  from  the 
prostate,  phenomena  that  favor  the  diagnosis  of  chronic  pos- 
terior urethritis. 

Inquiry  is  then  made  for  all  those  symptoms  which  usually 
accompany  this  form.  Without  putting  any  leading  questions 
we  often  obtain  important  positive  statements  concerning 
prostatorrhoea,  disturbances  in  micturition  and  the  sexual 
functions. 

If  no  data  are  obtained  in  this  way,  instrumental  exam- 
ination with  the  sound  will  furnish  information  concerning 
the  location,  with  the  endoscope  concerning  the  nature  of  the 
changes. 

When  shall  instrumental  examination  of  the  urethra  be 
made? 

According  to  my  experience  not  until  the  process  has  really 
become  localized.  So  long  as  mucous  cloudiness  of  the  urine 
is  still  present,  the  instrumental  exploration  should  not  be 
practiced.  We  must  first  combat  the  congestive  condition 
which  causes  the  secretion.  If  instrumental  examinations  are 
made  at  a  time  when  the  congestion  and  mucous  secretion 
are  still  present,  the  increased  infiammation  is  apt  to  convert 
the  mucous  secretion  into  a  purulent  one,  which  may  last  for 
weeks.  More  or  less  numerous  gonococci  are  then  usually 
found  in  the  pus. 

Exploration  with  the  sound  is  the  milder  of  the  two  modes 
of  examination,  and  is  therefore  to  be  employed  first.  I  agree 
entirely  with  Tarnowsky  that  the  endoscope  is  to  be  used  only 


Bhnorr/ia*a  of  the  Sexual  Or£^ans. 

in  those  pati(*nts  who  have  b(H*n  examined  several  times  with 
the  sound  and  have  hecome  aecustt>iiied  to  tlie  irritation. 
The  latter  often  furnishes  us  with  suflicient  in  forma  tion  con- 
cerning the  site  of  tlie  alTeetion. 

The  endoscope  is  always  a  bsohitely  indicated  when  a  chronic 
localized  blenorrhoea  resists  instrumental  measures,  and  does 
not  recover  despite  local  treatment.  Larger  calibres  ain? 
always  to  be  recommended,  and  1  never  employ  less  tlian  2^ 
Charriere.  If  the  meatus  is  narrower  I  prefer  to  make  the 
slight  op**ration  of  division  rather  than  to  deceive  myself  and 
the  patient  witli  the  uncertain  results  of  examination  with  18 
or  even  16  Charriere.  Careful  examination  usually  furnishes 
valuable  information,  and  the  discovery  of  the  infrequent 
polypi  can  only  be  made  with  the  endoscope. 

From  a  dilferential  diagnostic  stand-point  it  must  he  re- 
membered that  not  every  drop  which  is  squeezed  out  of  tlie 
meatus  is  blenorrhagric  pus*  We  must  fh^t  ask  concern in^r 
the  appearance  of  the  drop.  The  patient  tells  us  not  infre- 
quently that  the  drop  is  as  clear  as  water  and  is  squeezed  out 
in  the  moiTiin^,  but  agirhitinates  the  meatus  during*  the  day. 
We  then  have  to  deal  with  a  simple  uron^ha^i.  It  is  a  well- 
known  fact  til  at  in  erections,  especially  if  protracted  and  \ig'- 
orous,  a  drop  of  clear,  stringry,  sticky  mucus  escapes  from  the 
orifice  (urorrlnea  ex  lihidine  of  Fuerbrm.£jrer»  *'suintement 
muceux  *'  of  Diday).  This  hypersecretion  of  a  normal  uretiiral 
mucus  becomes  permanent  in  individuals  wiiose  urethra  is  in 
an  irritated  condition  from  a  previous  blenorrhtra,  habitual 
onanism  or  lon^-coiitinued  sexual  excesses.  Tins  mucus  con- 
tains verj^  scanty  formed  elements,  mycous  corpuscles  and 
epithelium,  no  pus  cells,  not  infrequently  a  small  number  of 
various  cocci  anil  bacteria,  but  no  g^onoeocci. 

Caution  is  necessary  even  if  the  mucus  iscoh>red  and  milky. 
The  nrorrhtxa  just  described,  especially  if  it  follows  an  acute 
urethritis  which  has  run  its  course,  not  infrequi^ntly  makes 
the  patient  and  physician  believe  in  the  continuance  of  the 
urethritis,  and  the  necessity  of  treatment  with  injections, 
boug-ies,  etc.  The  following  state  of  afTairs  is  then  apt  to 
happen : 

The  orig-inally  clear  si^cretion  becomes  f?!'ayish,  opalescent, 
then  mi1k\^  white.  The  cellular  elements  have  increased  in 
number,  but  consist  only  of  epithelium,  usually  large  rhombic 
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pavement  epithelium,  upon  and  between  which  are  numerous 
micro-organisms,  especially  a  short,  narrow  bacillus,  arrang'ed 
in  chains  (Plate  IV.,  Fig.  11).  Their  number  is  so  large  that 
I  interpret  the  abundant  desquamation  of  the  epithelium  cov- 
ered by  them  as  an  irritative  phenomenon,  and  incline  to  the 
opinion  that  the  micro  organisms  enter  the  urethra  during  the 
injections  and  instrumental  measures  adopted  against  the 
urorrhoea,  or  that  they  enter  from  the  praeputial  sac.  They 
proliferate  upon  the  soil  which  has  been  alkalinized  and  so 
prepared  by  the  urorrhoea,  and  then  give  ris^  to  the  increased 
desquamation  as  a  slight  irritative  phenomenon. 

This  form  of  urorrhoea  heals  rapidly  after  a  few  injections 
of  a  weak  solution  of  corrosive  sublimate  (1 :4000). 

The  same  form  may  also  occur  in  connection  with  chronic 
urethritis. 

The  prostatorrhoea  described  by  us  occurs,  although  rarely, 
either  after  a  cured  acute  posterior  urethritis,  especially  if  it 
was  complicated  by  epididymitis,  or  in  masturbators;  it  occurs 
alone  or  combined  with  sexual  neurasthenia.  Its  demonstration, 
therefore,  is  not  an  absolute*  sign  of  chronic  posterior  ure- 
thritis. The  prostatorrhoea,  which  is  usually  manifested  only 
during  defecation,  must  be  associated  with  the  symptoms  of 
chronic  urethritis,  especially  clap  shreds  containing  pus  cor- 
puscles. 

Finally,  there  is  a  rare  form  of  prostatorrhoea  w^hich  con- 
sists of  increased  production  and  discharge  of  normal  prostatic 
secretion.  Unlike  the  thick,  muco-purulent  secretion  of  pros- 
tatorrhoea due  to  chronic  prostatitis,  this  is  thin  and  milky, 
and  is  brought  to  light  by  pressure  on  the  prostate  per  anum 
or  by  examination  of  the  urethra  with  sounds  of  the  highest 
possible  calibre. 

We  have  to  consider  one  phenomenon,  viz,,  phosphaturia> 
ignorance  of  whicli  is  apt  to  cause  great  confusion.  We  not 
infrequently  observe  the  following  condition  in  patients  under 
treatment  for  chronic  urethritis.  At  one  time  or  another 
when  the  patient  evacuates  his  urine  in  two  portions,  we  find 
the  entire  urine  of  a  milky  white  color,  with  a  shade  of  green. 
If  the  urine  is  allowed  to  stand,  a  white  granular  or  finely 
llocculent  sediment  is  rapidly  precipitated.  This  sediment  not 
infrequ(»ntly  leads  to  the  diagnosis  of  vesical  catarrh.  On  ex- 
amination with  the  microscope  (Fig.  23)  it  is  found  to  consist 
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of  phosphate  and  carbonate  of  hmej  the  former  in  aiiioi'phous, 
finely  ^^inular  masses,  the  latter  \\\  wed^^e-sliaped  ervstals, 
which  are  joined  together  into  masses  of  sheaves  and  rosette 
shapes.  The  urine  is  feebly  acid,  neutral  or  feebly  alkaline, 
thus  increasing  the  suspicion  of  cystitis.  But  the  diagnosis 
becomes  clear,  even  witliout  niicroseopic  examination  on 
adding  a  few  drops  of  acetic  acid  to  the  turbid  urine,  which 
clears  it  up.  If  carbonate  of  lime  is  present  bubbles  of  car- 
bonic acid  form,  but  the  pliosphuteof  lime  is  dissolved  %vitbout 
effervescence.    This  condition  is  explained  by  the  insufBcient 


Fio.  23. 

acidity  of  the  urine,  which  does  not  keep  the  constituents 
mentioned  in  solution. 

Phosphaturia  is  observed  under  the  following  conditions: 
1.  Li  acute  and  chronic  urethritis,  wlien  the  patient  keeps  too 
strict  a  diet  and  abstains  for  a  lon^  time  fi'om  acid  or  salted 
food.  2,  In  chronic  urethritis  posterior  and  neurasthenia,  be- 
longrin^r  with  poly  una  to  the  symptom  atologry  of  neurastheiua 
as  a  secretory  neurosis.  3.  In  acute  and  chronic  urethintis 
when  the  physician  recommends  alkaline  mineral  waters,  es- 
pecially Giesshuebler  and  Preblauer  w^ater,in  addition  to  strict 
diet,  as  is  unfortunately  often  done. 


i 
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Phosphaturia  not  infrequently  runs  an  entirely  latent 
course ;  in  other  cases,  especially  when  phosphate  of  lime  pre- 
dominates in  the  sediment,  the  crystals  cause  burning"  during 
micturition  and  vesical  tenesmus. 

The  condition  is  usually  not  permanent;  cloudy  urine  alter- 
nates with  clear  urine.  The  morning  urine  is  usually  clear, 
the  first  urine  passed  several  hours  after  meals  is  cloudy. 

Ingestion  of  vegetable  acids,  also  hydrochloric,  acetic,  or 
phosphoric  acid,  generally  causes  rapid  disappearance  of  the 
cloudiness.    Cantani  recommends: 

5  Acid,  lactic, 3  j. 

Aq.  fontis, |  vj. 

Aq.  menthae, 3  ij. 

S.      1  j  in  i  glass  of  soda  water  every  two  hours. 

The  cloudiness  of  phosphaturia  does  not  interfere  with  the 
diagnosis  of  chronic  blenorrhoea,  because  the  opacity  due  to 
the  presence  of  the  lime  salts  disappears  on  the  addition  of  a 
few  drops  of  acetic  acid.  The  urine  either  becomes  perfectly 
clear  and  shows  the  shreds  of  chronic  urethritis,  or  a  mucous 
cloudiness,  in  the  more  recent  cases,  remains,  in  which  the 
shreds  float. 

Prognosis. 

A  cautious  prognosis  is  even  more  necessary  in  chronic  than 
in  acute  urethritis. 

The  length  of  time  in  which  the  blenorrhoea  will  recover 
can  never  be  foretold,  nor  can  we  even  tell  with  certainty 
whether  the  disease  will  be  cured  at  all.  With  the  more  ra- 
tional basis  for  therapeutics  the  possibility  of  cure  becomes 
greater,  and  the  physician  who  is  versed  in  the  advances  of 
recent  therapeutics  will  cure  a  larger  number  of  cases  than 
one  whose  entire  repertorj'^  consists  of  a  clap  syringe  and 
thirty  or  forty  prescriptions  for  endlessly  varying  injections. 

But  a  certain  proportion  of  chronic  blenorrhoeas  remain 
intractable  to  all  treatment.  In  the  first  place,  because  many 
patients  do  not  regard  the  question  seriously  enough  and  be- 
cause they  are  lacking  in  a  quality  which  cannot  be  supplied 
by  the  apothecary,  viz,y  patience.  Others  are  incurable  be- 
cause they  are  treated  too  much,  are  really  maltreated. 
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There  are  two  factors  which  impair  the  j)ro^iiosis  of  chronic 
blenorrha'n.  OiRvseries  of  cases  do  uot  beeoine  ag'r;^'avated, 
even  thou;Lirli  they  may  not  be  cured,  but  another  series  grow 
worse  witli  the  lapse  of  years,  and  present  comphcations  and 
changes  wliich  become  more  distinct  with  the  duration  of  the 
disease— stricture  in  anterior  chronic  urethritis,  prostator- 
rhtpa  and  sexual  neurasthenia  in  posterior  urethritis. 

In  general  the  prognosis  is  more  favorable  in  recent  cases, 
less  favorable  in  old,  inveterate  cases.  It  is  more  favorable 
in  anterior  than  in  posterior  urethritis,  because  the  former  is 
more  accessible  to  treatinent,  and  stricture  is  a  more  i*asily 
treated  complication  than  neurasthenia.  The  prognosis  is 
also  more  favorable  in  those  cases  whieli  have  resulted  from 
neglect  of  acute  nrethi'itis,  more  unfavorable  in  tlH)se  in  which 
the  acute  blenorrhoea  had  I'eceived  various  moctes  of  treat- 
ment, and  most  unfavorable  when  the  chronic  urethritis  itself 
has  been  the  subject  of  varied,  but  usually  unsystematic, 
therapeutic  trials. 

Finally,  the  prognosis  is  relatively  favorable  in  those  cases 
which,  despite  their  long  continuance,  present  neither  stricture 
nor  neurasthenic  symptoms. 

Treatmeikt. 

The  same  confusion  is  found  here  as  in  the  treatment  of 
acute  urethritis. 

The  older  physicians  behe\*ed  in  the  syphilitic  character  of 
chronic  urethritis  even  more  iirmly  than  in  tliat  of  tlie  acute 
form,  and  the  former  was  thei'efore  treated  witli  anti-syphil- 
itic remedies  if  it  did  not  yield  within  a  certain  length  of  time 
to  copaiba,  ptisans,  and  baths.  We  read  in  Fabre  (17  73): 
"Aprds  tons  ces  rem^des,  on  saura  a  quoi  s'en  tenir  sur  le  carac- 
t^re  de  la  nialadie,  et  s*il  faut  en  venir  au  gr-and  i-enidde  pour 
la  guerli*,  suppose  quVlle  ne  le  soil  pas/' 

On  tlie  whole  chronic  urethritis  was  neglected  more  often 
than  at  present,  and  only  one  sequel,  viz,^  stricture,  received 
early  tn^atment.  Ah*xander  Trajanus  Petronius,  of  Castile, 
recommended  cleansing  the  uretlira  with  a.  wax  candle  or 
some  simUar  instrument.  The  use  of  caustics  in  powder  and 
ointments  was  also  recommended,  under  the  supposition  that 
the  stricture  resulted  from  a  caruncle  or  projecting  spongy 


190  BUnorrhoea  of  the  Sexual  Organs, 

growth.  Wiseman,  physician  to  Charles  II.,  inserted  a  tube 
into  the  urethra  as  far  as  the  stricture,  and  there  applied 
a  caustic,  viz.,  red  precipitate.  Caustics  were  used  so  vigor- 
ously at  that  time  that  Astruc  (1754)  made  a  decided  protest, 
and  mechanical  dilating  apparatus,  was  employed  thereafter. 
Le  Dran  recommended  catgut,  Daran  bougies,  which  were  used 
by  Fabre  (1773),  Kuehn  (1785)  and  Hunter  (1786).  B.  Bell 
pointed  out  the  circumscribed  site  of  chronic  blenorrhoea  and 
recommended  bougies,  which  must  be  thick,  because  they  act, 
in  the  main,  mechanically  by  exerting  pressure.  Local  as- 
tringents were  also  used.  In  obstinate  cases  Bell  recommended 
that  the  bougies  be  smeared  with  turpentine  or  red  precipitate 
ointment.  Lallemand  devised  his  porte-caustique  in  order  to 
make  localized  cauterizations  in  the  urethra  and  Mercier  con- 
structed a  similar  instrument.  Both  are  short,  curved  cathe- 
ters with  a  lateral  fenestra,  behind  which  is  the  caustic,  which 
is  at  first  concealed  but  is  exposed  by  a  twist. 

Schuster  (1870)  recommended  bougies  of  tannin  and  grl^x- 
erine,  which  are  introduced  into  the  urethra,  where  they  melt 
and  act  as  astringents.  Regnal  and  Lorey  recommended 
gelatine  bougies  containing  various  solutions.  Chiene  (1876) 
injected  into  the  urethra  a  paste  of  kaolin,  oil  and  water. 
Wahcki  (1876)  described  an  apparatus  like  a  glove  stretcher 
which  is  introduced,  while  closed,  into  the  urethra,  then 
opened,  and  used  for  blowing  in  powders.  Zeissl  made  rods  of 
kaolin  and  glycerine,  which  he  inserted  into  the  canal.  Mas- 
urel  injected  a  saturated  solution  of  tincture  of  iodine  in  water. 
In  obstinate  cases  of  chronic  urethritis  Harrison  (1885)  even 
went  so  far  as  to  draw  off  the  urine  by  incising  the  membra- 
nous portion,  and  passing  a  silver  cannula  into  the  bladder. 

All  the  injections  to  which  we  have  referred  in  discussing: 
acute  urethritis  have  also  been  given  in  the  chronic  form,  as 
well  as  the  most  varied  internal  remedies. 

The  local  remedies  and  methods  mentioned  have  all  been 
recommended  on  a  purely  empirical  basis,  without  any  indi- 
cation or  accurate  notion  of  their  action.  As  they  are  intro- 
duced blindly  into  the  urethra  or  after  a  preliminary  ex- 
ploration with  the  sound,  it  is  never  certain  that  they  come 
in  contact  with  the  diseased  surface.  But  they  always  reach 
healthy  portions  of  the  urethra  and  cause  irritation.  The 
action  of  the  inei^t  materials,  such  as  kaolin,  is  purely  mechani- 
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cal  and  irritating',  and  even  the  astringents  possess  merely  a 
superficial  efi'ect. 

Desornieaux  had  obtaineti  some  therapeutic  benefits  in 
cases  in  w!iich  he  found  a  circumscribed  lesion  in  the  urethra, 
by  fixiiig-  the  eodoscope  m  the  canal,  removing  the  illummat- 
ijig  apparatus,  and  applying  medicaments  through  the  tube. 
Or  he  mserted  a  lateral  opening  \\\  the  endoscopic  tube  for  the 
introduction  of  a  tampon,  V)rush,  and  caustic-holder,  and  thus 
manipulated  under  the  control  of  tlie  eye.  Tarnowsky  also 
practiced  treatment  througli  the  endoscope,  and  warmly  rec- 
ommends it.  As  the  endoscope  was  improved,  local  manipu- 
lations were  facihtated.  Gnienfeld,  Gsehirhakl  and  Auspitz 
adopted  endoscopic  treatment,  and  Gruenfeld  regarded  it  as 
the  only  rational  method.  But  this  is  not  true.  Apart  from 
the  fact  that  the  introduction  of  the  instrument  irritates  the 
mucous  membrane,  and  is  apt  to  produce  catarrluil  symptoms 
on  frequent  application,  all  the  manipulations  performed  in 
the  endoscope,  cauterizations  as  well  as  brushings,  are  directed 
only  to  the  surface  of  the  mucons  membrane,  and  cannot  atfect 
infiltrations  which  are  situated  deep  in  the  mucosa  and  in  the 
submucous  tissue.  Just  as  in  the  treatment  of  trachoma  the 
brushn)g  with  solutions  of  nitrate  of  silver  and  cauterization 
with  cop|jer  sulphate  in  substance  may  canse  disappearance 
of  the  granulations,  but  cannot  prevent  the  formation  of  cica- 
trices, so  the  same  manipulations  in  the  endoscope  may  heal 
erosions  and  granulations,  while  deep  infiltrations  which  may 
be  present  ^vUl  run  their  progressi%x*  coni-se  and  terminate  in 
stricture. 

Hence  we  also  require  methods  which  have  a  deeper  art  ion. 
B.  Bell  had  recogniz*^d  that  tlic  use  of  bougies  depeiuLs  chiefly 
on  thtir  pressure  eflects.  But  Otis  was  the  first  wlio^  with  the 
proper  appreciation  of  the  varying  diameters  of  the  difi'erent 
I>arts  of  the  urethra,  employed  pressure  in  its  full  measure, 
Ht*  tauglit  us  how  to  measure  the  diameter  of  the  noiinal 
un4hra  by  means  of  the  urethrometer,  an  instrument  wliich 
also  informs  us  concerning  tliose  beginning  stenoses  whose 
calibre  is  still  greater  than  tlr^it  of  the  meatus*  Previous  to 
Otis  w^e  were  satisfied  witlj  passing  those  sounds  which  would 
just  pass  tbrougli  tlie  orifice.  It  is  cli^ar,  however,  that  such 
a  sound,  for  example.  No.  24  Charriere^  could  show  nothing  if  a 
part  of  the  bulb  is  narrowrd  from   30  Charri^re  to  1i\,  and 
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therapeutic  action  would  also  be  imperfect.  It  is  clear  that  a 
portion  of  the  canal  which  ori^ally  had  a  calibre  No.  30, 
could  only  be  regarded  as  normal  when  it  is  again  stretched 
to  No.  30.  This  dilatation  was  hitherto  prevented  by  the  nar- 
rowness of  the  orifice.  To  the  circumstance  that  strictures 
ceased  to  be  treated  when  they  reached  the  width  of  the  ex- 
ternal meatus  is  due  the  fact  that  the  majority  are  merel^^ 
improved,  not  cured,  and  that  they  relapse  so  rapidly. 

Otis  formulated  the  correct  principle  that  the  canal  must 
be  restored  to  its  original  calibre,  and  therefore  employed 
sounds  of  large  size,  up  to  30  or  more.  The  resistance  of  the 
meatus  to  such  a  sound  is  removed  by  splitting  it  in  the  direc- 
tion towards  the  frenulum.  The  little  operation  is  a  trivial 
one  and  heals  rapidly.  By  successive  increase  of  the  size  of 
the  sounds,  Otis  heals  beginning  strictures  as  heretofore,  ex- 
cept that  he  brings  the  canal  to  its  normal  dimensions  or  even 
beyond. 

Oberlaender  and  v.  Planner  were  not  satisfied  with  this 
gradual  dilatation,  but  independently  devised  dilators,  with  the 
aid  of  which  they  secured  rapid  distention  and  divulsion  of 
strictures  resulting  from  chronic  infiltration.  I  do  not  concur 
in  this  method.  So  long  as  the  infiltration  is  soft  and  succulent 
it  will  tear  more  easily,  but  when  it  is  firmer  and  fibrous  the 
mucous  membrane  will  tear  more  readily  than  the  infiltration, 
and  I  do  not  see  what  advantage  such  a  rent  in  the  mucous 
membrane,  which  must  heal  by  new  formation,  will  be  in  the 
recovery  of  the  stricture.  Apart  from  this  we  should  avoid 
as  far  as  possible  making  any  Avounds  in  the  urethra  which, 
according  to  Lustgarten  and  Mannaberg,  contains  pus  cocci. 

Starting  from  the  theoretically  correct  and  certainly  prac- 
ticable idea  of  the  union  of  pressure  and  astringents,  i.e.,  of 
deep  and  superficial  action,  Unna  (1884)  devised  his  ointment 
sounds.     He  covers  his  sounds  with  a  mixture  of: 

IJ  01.  cacao, %  iij. 

Cera3  flavae, 3  ss. 

Argent,  nitrat., gr.  xv. 

Bals.  Peruvian., 3  ss. 

This  mass,  which  is  solid  at  ordinary''  temperatures,  is 
liquefied  in  a  lukewarm  water  bath,  the  sounds  dipped  in  it 
and  then  hung  up  at  the  temperature  of  the  room. 
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The  wanntb  of  the  urethra  melts  the  massiand  the  nitrate 
of  silver  contained  in  it  then  acts  upon  the  mucous  membrane. 
Instead  of  the  ordinary  cylindrical  sounds  Casper  uses  sounds 
with  sjjc  grooves,  which  terminate  5  cm.  from  the  tip,  and  are 
intended  for  the  reception  of  the  ointment.  In  this  way  he 
avoids  the  passa^^e  of  the  ointment  into  the  bladder,  Appel 
and  V,  Planner,  althou'^'^h  they  advocate  this  plan,  observed 
irritative  Hymptonts  on  the  part  of  the  urethra  and  bladder. 
Despite  the  ^ood  results  obtained  in  many  cases  by  this  mode 
of  treatment,  I  oppose?  it  for  tlie  reason  that  the  entire  ureth- 
ral mucous  membrane  is  brou^^ht  in  contact  with  a  strongly 
irritating  1  per  cent,  nitrate  of  silver  ointment,  and  hence  the 
healthy  mucous  membrane  is  irritated  and  h^T)ersecretion 
induced. 

I  will  now  analyze  those  methods  which  I  can  recommend 
as  the  most  useful,  within  the  bounds  of  certain  indications. 

Apart  from  the  locaMzation  we  have  reco^ized  three  forms 
of  chronic  urethritis: 

1.  The  more  recent  forms  in  which,  in  addition  to  circum- 
scribed foci»  larger  surfaces  of  the  mucous  membrane  appear 
to  suffer  from  congestion  or  passive  hypenemia.  They  mani- 
fest themselves  by  increased  production  of  mucus,  i".^.,  by  a 
cloudy,  mucous  urine  associated  with  clap  shreds. 

2.  Circumscribed,  older  forms,  in  which  the  changes  are 
either  superficial,  in  the  mucosa, 

3.  Or  are  also  situated  in  the  submucous  tissue.  In  accord- 
ance with  this  classification  I  will  formulate  a  few  sharply 
defined  indications. 

L  In  the  first  form  we  must  first  combat  the  concomitant 
catarrhal  symptoms,  by  applying*  dilute,  feeble  astringent 
solutions  to  the  catarrhal  portions,  so  that  only  the  deeper 
foci  remain. 

IL  In  the  second  form  wo  must  cure  the  circumscribed  foci 
in  the  mucosa  by  making  local  applications  of  stronger  as- 
tringents and  caustics. 

m.  In  the  tlui-d  form  we  must  act  upon  the  submucosa  by 
pressure  and  absorbents,  in  addition  to  the  previously  n»eii- 
tioned  indications. 

In  all  three  cases,  however,  we  mu.st  ascertain  the  locali- 
zation in  oixler  to  apply  the  remedies  actually  upon  all  dis- 
eased parts. 
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When  to  begin  treatment  is  an  important  question.  If  we 
have  to  deal  with  a  neglected  chronic  urethritis  which  has  not 
been  treated  for  a  long  time,  we  must  begin  at  once. 

Our  plan  must  be  entirely  different  if  the  patient,  up  to 
the  time  that  he  came  under  our  care,  has  been  treated  for  a 
long  time  by  the  various  astringents,  caustic  and  instrumen- 
tal procedures. 

In  these  cases  I  cannot  advise  too  stronglj*^  against  the 
continuance  of  the  treatment.  It  is  urgently  necessary  to  per- 
mit a  rest  in  local  treatment.  We  must  not  forget  that  pro- 
longed treatment,  especially  if  carried  out  vigorously  and  with 
active  remedies,  is  apt  to  cause  irritation  of  healthy  portions 
of  the  urethra,  whose  secretion  aggravates  the  symptoms. 
If  we  wish  to  know  the  real  condition,  the  irritative  symp- 
toms must  be  made  to  disappear  by  discontinuing  the  irrita- 
tion. 

I  desist,  therefore,  for  several  weeks  from  all  local  treat- 
ment, and,  in  order  that  I  may  appear  to  be  doing  something, 
give  internally  a  httle  sandal-wood  oil,  cubebs,  or  kawa-kawa. 
If  the  proper  hygienic-dietetic  rules  have  also  been  carried 
out,  the  irritative  symptoms,  which  may  have  been  present, 
will  disappear,  and  in  three  or  four  weeks  we  have  the  uncom- 
phcated  condition  before  us. 

Finally,  it  goes  without  saying  that  uncomplicated,  chronic 
urethritis  alone  may  be  the  subject  of  local  treatment. 

L  If  we  proceed  according  to  these  principles,  and  have  to 
deal,  as  the  symptoms  prove  (I  do  not  recommend  the  sound 
and  endoscope  for  the  more  recent  forms  of  chronic  urethritis), 
with  a  recent  chronic  urethritis  of  the  pars  anterior,  we  may 
inject  diluted  astringents  with  the  gonorrhoea  syringe.  It  is 
better,  however,  to  inject  under  stronger  pressure,  with  the 
aid  of  my  apparatus.    We  prescribe  : 

5  Argent,  nitrat., gr.  iss. 

Aq.  destil., |  iij. 

5  Cupri  sulph., gr.  iss. 

Aq.  destil.,    .        . |  iij. 

which  is  injected  once  a  day  in  the  evening.  But  the  process 
is  rarely  confined  to  the  pars  anterior.  The  symptoms  or  the 
history  of  a  previous  epididymitis  or  acute  posterior  urethritis 
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often  indicates  with  certainty,  or  at  least  Avitb  grreat  proba- 
bility, that  the  catarrhal  disease  extends  to  the  pars  posterior. 
In  such  cases  the  entire  urethra  nitist  be  waslied  with  the  astrin- 
^nis,  I  prefer  to  do  this  aecordiiif^  to  Didays  method  rather 
than  with  Ultzniann's  irrigation  Ciitheter,  inasmuch  as  the 
metallic  catheter  always  irritates  nmre  strongly,  and  I  regard 
the  uuirritating  application  of  the  remediesas  very  impm-tant. 
With  irrigations  every  second  day — every  third  day  if  the  re- 
action is  marked — the  mucous  secretion  disappears,  and  the 
urine  contains  only  ftoceuli.  We  now  have  the  second  form 
of  chronic  urethritis  before  ns.  After  the  urine  has  cleared 
up,  it  is  advisable  to  permit  a  short  interval  to  elapse  before 
proceeding  to  the  treatment  of  the  localized  infiltration  in  the 
mucous  membrane. 

II.  If  the  case  is  one  of  the  older  forms — clap  shreds  in  the 
clear  morniag  urine— we  must  localize  botli  tlu*  situation  as 
well  as  the  deptli  of  the  atrection,  by  the  aid  of  the  sounil,  ui^- 
thrometrr  and  endoscope. 

We  will  first  assume  that  we  are  dealing  with  a  superficia! 
chronic  urethritis,  localized  in  the  mucosa,  without  l>eginoing' 
stricture  or  implication  of  the  prostate. 

It  is  th^Mi  our  object  to  apply  the  mon^  concentrated  as- 
tringents upon  the  site  of  disease  and  upon  this  alone. 

If  the  instrumental  examination  has  shi>wn  that  the  disease 
is  confined  to  the  pars  antt*rior  the  astringents  may  be  ap- 
plied most  simply  by  the  aid  of  Ultzraann's  brush  apparatus. 
This  consists  of  a  naiTOW  hard-rubber  endoscopic,  usually 
Charriere  16  to  18,  whose  introdiu:tion,  with  a  conductor,  into 
the  anterior  urethra  causes  but  little  irritation.  The  astrin- 
gent solution  is  applied  through  this  endoscope  by  means  of  a 
bnish  whose  handle  can  be  moved  in  such  a  way  that  the  hair 
of  the  brush  alone  projects  beyond  the  rim  of  the  endoscope. 
We  may  use  nitrate  of  silver  1  t:in  to  50,  or  sulphate  of  copper^ 
which  I  recommend  particidariy,  in  the  same  strength. 

Cases  of  isolated  foci  in  the  pars  bulbosa  are  rare.  The 
process  extends  more  fnupiently  into  the  membranous  portion; 
often  there  is  also  a  secoULl  focus  in  the  prostatica  poj'tion^  or 
the  latter  alone  is  demonstrable. 

In  these  cases  we  may  use  ge hi  tine  suppositories  prepared 
according  to  the  following  formula: 


196 


Blenorrhosa  of  the  Sexual  Organs. 


.  gr.  vij. 

.  gr.iij. 

.  gr.iij. 

.  gr.iss. 

urethralia  conica  No.  x. 


5  Iodoform,     . 

Tannin, 

Zinc,  sulph., 

Cupri  sulph., 

Argent,  nitrat., 
Qelatinae  albse  q.  s.  f.  supposit.  urethralia  conica  No.  x.  aa  2 
inches  x  \  inch. 

These  are  oiled  and  introduced  by  the  patient,  in  the  recum- 
bent posture,  as  far  as  he  is  able,  with  the  Angers  on  the  peri- 
neum, to  follow  the  urethra.  The  patient  then  fixes  the  bougie 
by  the  pressure  of  the  fingers,  it  melts  and  thus  produces  its 
effect.  But  this  mode  of  application  is  uncertain.  The  lique- 
fied mass  sometimes  escapes  externally,  sometimes  towards 
the  bladder,  and  irritates  healthy  portions  of  the  mucous 
membrane. 

Ultzmann  recommends  bougies  of  butter  of  cacao : 

5  Alumin.  crudi, gr.  xv. 

Tannin  pulv., gr.  v.-viij. 

Zinci  sulph., gr.  ij.-v. 

Argent,  nitrat., gr.  iss. 

Butyr.  cacao  q.  s.  f.  supposit.  urethralia  brevia  No.  V. 

These  are  inserted  into  the  pars  prostatica  by  the  aid  of 
Dittel's  "  porte  remede.'*  (Fig.  24.)  This  instrument  consists 
of  a  catheter  open  at  the  vesical  end,  and  whose  opening  is 
closed  by  an  olive  situated  on  a  conducting  rod,  furnished  with 
a  spring.  The  catheter,  closed  by  the  olive  tip,  is  passed  into 
the  urethra  as  far  as  the  pars  prostatica,  the  olive  and  con- 
ducting rod  withdrawn,  and  one  of  the  previously  mentioned 
bougies  inserted  into  the  catheter.  This  is  then  shoved  for- 
wards by  means  of  the  olive  and  deposited  in  the  pars  pros- 
tatica. 

In  these  cases  I  prefer  to  make  local  injections  of  a  few 
drops  of  fluid  by  means  of  Guyon's  syringe  or  Ultzmann's 
catheter  syringe. 

After  the  Pravaz  syringe  of  Ultzmann's  apparatus  is  filled 
a  few  drops  are  first  deposited  in  the  pars  prostatica,  and,  if 
necessary,  a  few  drops  may  also  be  applied,  during  withdrawal, 
to  the  membranous  portion.  I  use  0.1,  0.5,  1.0,  2.0  per  cent, 
solutions  of  silver  and  copper,  beginning  with  the  weaker  ones 
and  increasing  the  strength  gradually  as  the  irritation  pro- 
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duced  by  them  begrins  to  diminish.  The  instrument  should  be 
lubricated  with  glycerine^  because  oil,  when  carried  into  the 
urethra,  forms  a  layer  which  is  permeable  with  difllculty  by 
the  watery  solutions,  and  therefore  weakens  their  action. 

The  introduction  of  lanolin  ointments  is  more  serviceable 
than  that  of  watery  solutions.  TommasoU  (1887)  has  devised 
a  simple  syringe  (Fig.  25)  for  their  introduction,  and  many 
trials,  some  associated  with  him,  have  led  me  to  recognize  the 
advantages,  of  this  method.  The  syringe  consists  of  a  short 
catheter.  No.  16  to  18  Charri^re,  with  a  moderately  large  open- 
ing at  the  vesical  end.  Within  the  catheter  is  a  piston  on  a 
somewhat  flexible  rod,  which  carries  marks,  that  correspond 
to  a  decigramme.  The  ointment  is  placed  in  an  ordinary  clap 
syringe  and  then  injected  into  the  open  catheter  syringe  from 
behind.    The  following  formula  is  used: 

5  Argent,  nitrat.  or  cupri  sulph.,  .        .        .   gr.  xv. 

Lanolin, §  iij. 

01.  olivar., 3  iss. 

The  filled  and  easily  lubricated  syringe  is  now  introduced 
into  the  pars  prostatica  and  one  decigramme  deposited.  Dur- 
ing withdrawal,  the  ointment  may  also  be  deposited  in  the 
membranous  portion  and  bulb. 

The  lanolin  ointments  possess  the  advantage  of  adhering 
intimately  to  the  mucous  membrane.  If  fluids,  gelatine  or 
cacao-butter  bougies  are  introduced,  they  are  washed  out  of 
the  urethra  by  the  first  micturition.  On  the  other  hand,  the 
contracting  urethral  walls  compress  the  lanolin  ointment  after 
the  injection  and  press  it  into  the  mucous  membrane.  Mictu- 
rition evacuates  only  small  particles  of  the  ointment,  which 
are  found  in  the  urine  even  thirty-six  hours  after  injection. 
Even  pollutions  do  not  t^emove  all  the  ointment  from  the 
urethra.  It  therefore  forms  a  real  urethral  bandage,  and  its 
protracted  action  and  gradual  absorption  have  a  more  favor- 
able effect  than  the  ephemerally  acting  solutions.  In  addition, 
as  Professor  Liebreich  kindly  informs  me,  lanolin  is  an  aseptic 
substance. 

III.  Finally,  we  must  consider  the  last  form  of  chronic 
urethritis,  in  which  the  process  extends  to  the  submucous  tis- 
sues, and  produces  either  stricture  or  hypertrophy  of  the  caput 
gallinaginis  with  secondary  prostatorrhoea  and  neurasthenia. 
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One  of  the  most  sovereign  reiiiedies  is  pressure:    We  here 

use  sounds  nf  large  calibre,  beg-inniiig  with  those  which  barely 
pass  the  stricture  and  gradually  increasing:  to  38  or  W  Ctmr- 
riere,  perhaps  after  preliminary  incision  of  the  external  oriflce. 
When  this  form  is  located  in  the  pars  prostatiea  and  the 
caput  g-allinaginis  is  hypertrophit'd,  no  stricture  can  be  df*mon- 
st rated,  nevertheless  the  use  of  large  sounds  is  often  attended 
with  admirable  results.  In  wide  strictures  the  mucous  mem- 
brane of  their  surface  and  surrounding  parts  is  usually  the  site 
of  chronic  infiammatiou.  In  addition  to  sounds  we  may,  ac- 
cordingfy,  also  use  nstringcnts  in  the  previously  mentioned 
manner,  applying  either  aqueous  solutions  or  lanolin  ointments 
to  the  diseased  parts.  We  particularly  recommend  the  fol- 
lowing; 

B  Potass,  iodid., 3  iss, 

lodin,  puri,,         ......  gr,xv. 

Lanohn,       .......  |  iij. 

01.  oil  van, 3  iss. 

M.    Exactissime, 

This  ointment  is  absorbed  well  and  has  often  stood  me  in 
good  stead  in  old  foci  in  the  bull)  as  well  as  in  the  caput  gal- 
Unaginis.  In  these  cases  we  lii*st  introduce  the  oiled  sountl, 
keep  it  in  situ  for  fi\'e  to  fifteen  minutes,  and  then,  by  means 
of  Tommasoli's  syringe,  deposit  the  above  ointment  in  the 
pars  prostatica,  and,  if  necessary,  in  the  membranous  portion. 

Winternitz's  psychrophor,  the  cooling  sound  (Fig.  26),  is 
adnurably  adapted  for  cuses  of  isolated  disease  of  the  pars 
posterior  with  hypertrophy  of  the  caput  gallinaginis,  pros- 
taturrhd^a,  and  micturition  and  defecation  sperniatorrhiBa. 
The  instrument  consists  of  a  completely  closed  catheter,  of  20 
to  24  calibre,  which  is  divided  internally  into  two  compart- 
ments by  a  longitudinal  septum*  These  communieati^  anteri- 
orly at  the  tip  of  the  catheter  and  are  connected  externally, 
at  the  fork-shai>ed  end,  with  two  tubes.  If  one  of  these  tubes 
is  dipped  into  an  elevated  vessel  of  water,  and  suction  made 
upon  the  other,  the  water  will  run  through  the  catheter  (to 
which  it  communicates  its  temperature)  and  flows  into  a  lower 
vessel  by  a  syphon  action.  Ttie  catheter  is  inserted  as  far  as 
the  pars  prostjitica — its  introductit>n  intt>  the  bladder  may 
give  rise  to  irritative  symptoms — and  water  is  allowed  to  flow 
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through  for  about  flfteen  niinutes 
daily,  at  first  at  the  tenipei*atui'e 
of  the  room,  but  gradually  cooled, 
in  subsequent  applications,  to  lU'^C. 
Til  is  may  be  followed  by  the  injec- 
tion of  a  few  drops  of  a  strong-  solu- 
tion {3  to  5  per  cent.)  of  nitrate  of 
silver,  or  of  a  niti^te  of  silver  or 
iodine  lanolin  ointment  into  the 
pars  prostatiea. 

If  the  patient  has  been  exam- 
ined with  the  endoscope  and  tole- 
rates this  manipulation  well,  the 
results  of  treatment  may  l>e  con- 
trolled in  this  wa3'  every  two  to 
four  weeks,  and,  at  the  same  time, 
the  locus  morbi  cauterized  with  sul- 
pha ti»  of  copper  or  the  solid  stick. 

The  reiativel3^  rare  polypi,  which 
can  only  V»e  dia^iios^^d  witii  the  en* 
dosoope  jmd  whose  connection  with 
chronic  un^thritis  is  questionable, 
require  surg"ical  treatment  with 
forceps,  with  snares  and  scissors. 
The  operation  muy  be  performed 
throug-h  the  endoscope^ 

And  now  a  few  ^enei^al  recom- 
mendations concerning  all  these 
procedures. 

With  the  exception  of  Diday's  ir- 
rig^ation,  which  is  fjeiformed  when 
the  bladth*r  is  nuxlerately  full,  all 
these  manipulations  should  be  pre- 
ceded by  evacuation  of  the  bladder. 

All  local  measures  are  followed 
by  a  reaction,  grtsiter  after  injec- 
tions^ sh^hler  after  the  application 
of  sountls.  When  tlie  manipulation 
is  confined  to  the  pars  anterior  the 
reaction  is  manifested  by  suppura- 
tion; when  the  pars  posterior  is  also 
implicated,  by  vesical  tenesmus. 
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Ttese  symptoms  follow  the  manipulation  forthwitlu  and 
rapidly  reach  their  acme,  after  which  they  soon  subside.  Tlie 
reaction  is  usually  ended  in  six  to  twelve  hours.  The  tenes- 
mus, which  is  often  distressing^  after  the  injection,  soon  forces 
the  patient  to  urinate*  This  is  reheved  by  the  preliminary  in- 
troduction of  a  morphine  or  belladonna  suppository.  It  is  well 
to  direct  the  patient  not  to  urinate  for  several  hours  after  the 
injection  or  sounding, 

The^  repetition  of  the  raaulpulation,  apphcation  of  the 
sounds,  irrig^ation,  or  injection,  is  made  every  three  or  four 
days.  It  should  never  be  performed  earher  than  twenty  four 
hours  after  the  cessation  of  the  reaction  occasioned  by  the 
previous  manipulation.  It  is  also  advisable  not  to  treat  con- 
tinuously for  too  long'  a  time,  but  to  desist  for  one  to  two  weeks 
after  a  period  of  several  weeks^  treatment. 

The  urethra  becomes  dulled  against  all  irritants  and  their 
action  becomes  more  distinct  after  a  rest.  In  many  cases 
sounding  for  beginning  stricture  is  no  exception  to  this  rule, 
but  we  may  often  carry  on  the  treatment  continuously. 

The  treatment  is  to  be  kept  up  until  complete  recovery. 
I.e.,  until  all  morbid  symptoms  have  disappeared.  But  it  should 
not  be  forgotten  that  clap  slin:ds  consisting  of  epithelium  and 
desquamations  from  psoriatic  patches  are  trifling  matters  and 
not  to  be  relieved,  and  that  long  protracted  treatment  itself 
may  cause  h^'persecretion  and  proliferation  of  the  mucous 
membrane,  i.e.,  ck>udiness  of  and  t!occuli  in  the  urine.  In  other 
words  the  effects  of  the  remedies  only  appeal'  distinctly  after 
the  cessation  of  treatment* 

We  should  always  secure  regular  evacuations  from  the 
bowels.  Constipation  and  hemorrhoidal  difficulties  cause 
delay  in  recovery  and  exacerbations. 

Frequent  lukewarm  sitz  baths,  full  baths  and  sea-bathing 
act  as  adjuvants. 

The  strict  injunctions  regarding  food  and  drink  which  are 
given  in  acute  urethritis  are  unnecessary;  the  patient  must 
simply  avoid  indigestible,  constipating  food  and  an  excess  of 
alcoholics. 

Moderate  exercise  is  permissible;  forced  movements,  espe- 
cially riding,  ai\^  to  be  eschewed. 

The  question  of  coitus  is  important.  When  performed  with 
a  preventative,  infection  of  the  partner  is  not  easily  possible. 
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To  forbid  coitus  in  chronic  gonorrhoea  is  impracticable,  because 
the  patient  will  not  obey  instructions.  I  therefore  consider  it 
advisable  not  to  destroy  the  patient's  candor,  but  to  remain 
en  rapport  with  him  on  this  point.  Coitus  may  be  allowed  at 
intervals  of  three  to  four  weeks,  but  his  attention  may  be  called 
to  the  fact  that  a  coincidence  of  the  irritation  of  treatment 
with  that  of  coitus  will  produce  a  more  intense  reaction  by  sum- 
mation of  the  irritation,  and  that  an  interval  of  at  least  forty- 
eight  hours  should  elapse  between  local  interference  and  coitus. 
It  is  evident  that  we  must  also  consider  the  general  nutri- 
tive condition,  and  that  any  disturbances,  which  not  infre- 
quently react  on  the  blenorrhoea,  must  be  treated.  The 
neurasthenic  symptoms  associated  with  chronic  posterior 
urethritis,  so  long  as  they  remain  localized,  recover  not  infre- 
quently as  soon  as  the  urethritis  is  cured.  In  other  cases,  es- 
pecially if  they  are  more  diffuse  and  spinal  in  character,  they 
require  special  treatment  after  recovery  of  the  urethritis. 


CnAPTER  IV. 

"COMPLICATIONS  OF  BLENORRHCEA  IN  THE  MALE. 

Genekal  Remaeks, 

In  a  largre  number  of  cases  g-onorrhoea  runs  its  course  in 
tlie  iiianii«*r  tiescTibi'd  above.  In  otbors,  bowever»  tlie  process 
not  alone  has  a  tendency  to  spread  along  the  surface  of  the 
mucous  membrane,  but  also  to  extend  to  other  tissues  or 
organs. 

This  extension  occurs  in  two  ways.  Thus,  the  process  may 
simply  spread  deeply,  throug-h  the  mucosa  to  the  suhmucous 
tissue  and  other  subjacent  tissues,  such  as  the  corpus  cav- 
ern oeum. 

Or  the  process  extends  along  the  surface.  This  surface  is 
not  continuous,  but  is  interrupted  by  a  large  number  of  excre- 
tory ducts  of  annexed  glandular  organs.  Passing  to  these 
mucous  membranes  which  arc  in  direct  contmuity  with  the 
urethra,  the  inflammatory  process  extends  to  the  glandular 
bodies  themselves,  in  which  it  also  sets  up  inflammation,  such 
as  folliculitis,  cowperitis,  prostatitis,  vesiculitis,  epididymitis. 

The  bladder  is  also  affected  by  direct  spread  of  the  disease, 
which  may  extend,  m  rare  cases,  through  the  ureters  to  the 
pelves  of  the  kidneys  and  the  kidneys. 

Finally,  there  is  a  third  series  of  complications,  which  are 
common  to  both  sexes,  but  in  which  the  direct  way  along 
which  the  morbid  irritation  is  conveyed  is  imknown.  These 
will  be  discussed  separately  at  the  close.  They  include  the 
more  remote  complications,  such  as  rheumatism,  iritis  and  en- 
docarditis. 

The  first  two  groups  of  complications,  which  are  conveyed 
directly  per  continuitatem  or  per  contiguitatem,  usually  accom- 
pany acute  inflammation.  Some  also  complicate  chronic  blen- 
orrhcpa,  /;/z.,  prostatis,  vesiculitis,  cystitis. 

Certain  compiicatiuns,  cavernitis,  cowperitis,  occur  in  ante- 
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rior  urethritis;  others,  such  as  prostatitis,  vesiculitis,  epididy- 
mitis, cystitis,  only  follow  posterior  urethritis. 

We  may  therefore  distinguish  direct  complications,  result- 
ing from  propagation  of  the  process,  and  remote,  metastatic 
complications.  The  former  are  subdivided  into  those  which 
have  developed  per  continuitatem  and  per  contiguitatem. 

Finally,  we  mast  distinguish  complications  of  acute  and 
chronic  urethritis,  and  those  of  anterior  and  posterior  ure- 
thritis. 

The  most  important  question  concerns  the  mode  of  origin 
of  these  complicating  inflammations:  Are  they  also  due  to  the 
gonococcus  ?  We  may  state  at  once  that  we  are  entirely  in  the 
dark  on  this  subject.  It  is  probable,  however,  that  the  gon- 
ococcus does  not,  at  least,  provoke  all  of  these  inflammations. 

It  is  conceivable  that  the  irritation  of  the  papillary  body 
by  the  gonococcus  is  so  violent  in  some  cases  that  the  ensuing 
reactive  inflammation  extends  beyond  the  mucous  membrane, 
and  involves  the  submucous  and  cavernous  tissue.  It  is  there- 
fore conceivable  that  cavernitis,  perhaps  many  folhculitides, 
do  not  develop  from  the  presence  of  the  inflammatory  irritant 
in  the  cavernous  tissue  and  follicles,  but,  if  I  may  so  express 
myself,  are  a  remote  effect  of  an  intense  irritant. 

But  epididymitis  and  cowperitis  cannot  be  explained  in 
this  way.  Here  the  inflammation  does  not  extend  layer  by 
layer  from  the  mucous  membrane  to  the  parts  in  question,  but 
the  irritant  must  have  been  conveyed  to  the  organs  mentioned. 

Is  this  irritant  the  gonococcus  ?  This  is  not  proven,  per- 
haps not  even  probable. 

The  acuteness  of  the  urethral  symptoms  is  directly  propor- 
tionate to  the  number  of  gonococci  and  the  susceptibility  of 
the  soil,  but  this  is  not  true  with  regard  to  the  occurrence  of 
complications. 

In  the  first  place,  the  most  acute  urethritides  may  not  be 
accompanied  by  complications,  and  the  latter  often  do  not  de- 
velop after  the  stage  of  greatest  acuteness.  Finally,  we  know, 
as  a  matter  of  experience,  that  certain  individuals  always 
suffer  from  complications.  Thus,  there  are  patients  who'never 
suffer  from  urethritis  without  being  attacked  by  epididymitis. 
This  constant  occurrence  in  certain  individuals  is  also  known 
with  regard  to  a  remote  complication,  viz.,  blenorrhagic  rheu- 
matism. 
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Tliese  facts  impel  us  tu  assume,  in  many  complications  at 
least,  a  special  factor  which,  favored  by  the  tlisiur bailees  re- 
j^ultiiig:  from  the  ^unococcus,  produce  further  ehaiiges  of  an 
inflammatory  nature. 

Lnstgfarten  and  Mannuberg  demonstrated  staphylococcus 
aureus  in  the  normal  urethra,  Bockhart  found  staphylococcus 
pyogenes  aureus  in  a  case  of  gonorrlural  buboautl  periurethral 
abscess,  and  in  five  out  of  forty-five  cases  of  f.'^onorrhrx'al  pus. 
Finally,  Bumni  states  that  in  blenorrlura  of  the  female,  ab-' 
scesses  of  Bai'tholini's  ghinds,  periuretliral  a hseesses,  cystitis 
and  suppurative  parametritis  result  from  intlamniation-pro- 
ducers  which  havo  penetrated  secondarily.  It  is  therefore 
plausible  tJiat  the  majority,  if  not  all,  of  the  complications  of 
blenorrhoea  are  produced  by  specific  ^rt'rms  which  have  entered 
secondarily,  in  other  words  the  complications  depend  on  mixed 
infection. 

This  assumption  becomes  more  probable  when  wo  remem- 
ber that  the  majority  of  these  complications  do  not  develop 
spontaneously,  but  after  external  causes,  usually  local  irrita- 
tion from  catheterization,  injections,  etc.,  by  wliich  the  foreig-n 
^erms  are  introduced  or  those  preriously  present  are  pi'essed 
into  the  mucous  nTenibrane.  Even  in  the  spontaneous  cases 
it  is  possible  that  the  bleuorrhfeic  changes  produce  those  con- 
ditions, such  as  exposure  of  the  papillary  body  and  formation 
of  erosions,  under  which  the  other  inflammation-producei^ 
alread^^  present  produce  their  effects.  Tliese  elfects  are  either 
manifested  locally  or  by  entrance  into  the  blood  and  lymphatics 
by  deposition  in  remote  parts.  The  cpiestion  will  be  considered 
further  under  the  head  of  the  hid i vidua  1  complications.  We 
will  here  emphasize  the  importance  of  aseptic  manipulations 
in  urethi*al  blenorrhoea,  to  which  we  have  already  called  at- 
tention apropos  of  Palliard's  case* 

I.    BALANITIS, 

Etiology. 

Balanitis  is  a  catarrhal  inflammation  of  the  surface  of  the 
glans  and  the  inner  layer  of  the  prepuce.  This  is  a  complica- 
tion of  bienorrhcBa  in  a  remote  sense  alone,  inasmuch  as  it  de- 
velops at  the  sauie  time,  but  does  not  always  depend  jsrenet- 
ically  upon  it.     The  development  of  balanitis  is  a  double  one 
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in  these  cases.  It  not  infrequently  even  precedes  the  urethritis. 
The  superficial  catarrhal  inflammation  is  produced  by  local 
irritants  of  the  most  varied  kinds — for  example,  by  uncleanli- 
ness  of  all  kinds,  if  deposited  in  the  preputial  sac  and  not 
removed  early  enoug-h.  Now,  we  notice  that  not  infrequently 
balanitis  develops  soon  after  coitus,  usually  within  twenty- 
four  hours,  while  the  clap  does  not  begin  until  the  fourth  or 
fifth  day.  In  such  cases,  as  a  matter  of  course,  the  balanitis  is 
not  caused  by  clap,  but  both  have  the  same  source,  viz.^  impure 
coitus  with  a  blenorrhagic  female.  But  while  the  clap  is  due 
to  the  specific  virus,  simple  balanitis  is  the  result  of  the  irri- 
tant action  of  the  blenorrhagic  or  otherwise  contaminated 
vaginal  secretion. 

In  other  cases  the  balanitis  develops  during  the  course  of 
gonorrhoea.  The  gonorrhoeal  pus  itself  then  takes  the  part 
of  irritant;  it  fiows  into  the  preputial  sac,  and  if  not  removed 
with  sufficient  frequency,  gives  rise  to  infiammation.  But  the 
r6le  of  the  gonorrhoeal  secretion  is  then  merely  an  irritating, 
non-specific  one.  Balanitis  may  result  from  various  other 
causes,  such  as  the  irritation  of  glycosuric  decomposing  urine 
in  diabetics.  The  secretion  of  balanitis  contains  the  most 
varied  forms  of  cocci  and  bacteria,  also  gonococci,  if  it  has 
been  mingled  with  gonorrhoeal  pus,  but  none  of  these  micro- 
organisms occurs  in  such  proportions  that  we  may  claim  for 
it  a  part  in  the  production  of  balanitis. 

Balanitis  has  also  been  looked  upon  as  the  consequence  of 
an  excessive  amount  of  normal  smegma,  but  this  is  erroneous. 
In  hospital  and  dispensary  practice  we  not  infrequently  see 
individuals  who  pay  very  little  attention  to  the  preputial  sac, 
and  in  which  the  smegma  collects  for  a  long  time  in  such 
quantities  that  it  finally  forms  incrustations  or  preputial  cal- 
culi. Nevertheless  balanitis  does  not  develop  in  such  cases. 
On  the  other  hand  we  find  scrupulously  clean  individuals  who 
can  detect  the  beginning  of  balanitis  if  they  omit  cleaning  the 
preputial  sac  for  a  single  day.  If  we  examine  the  smegma  in 
such  patients,  it  will  be  found  to  be  a  thin  fluid,  and  it  is  this 
which  proves  especially  irritating.  Whether  this  condition  of 
the  smegma  depends  on  morbid  production  or  on  decomposi- 
tion immediately  after  its  formation,  on  account  of  local  influ- 
ences, we  must  leave  undecided. 

When  the  irritation  of  blenorrhagic    secretion    produces 
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balanitis,  a  lon^  tijLrht  prepuce  is  a  favoring  factor,  because 
it  interferes  with  the  discbar^e  of  the  ^onuiTbceal  pus  exter- 
nally and  retains  it  in  the  preputial  sac. 


Symptomatology. 

The  .symptoms  of  balanitis  are  usually  so  simple  and  clear 
as  to  admit  of  no  doubt.  On  examination  of  the  penis  exter- 
nally, we  usually  fhid  no  change,  but  sometimes  the  preputial 
sac  appears  distended,  especially  in  tlie  rej^^ion  of  the  corona 
^landis.  In  unclean  i)atients  we  will  be  strnck  by  the  amount 
of  pus  which  soils  the  clotlies,  an  amount  ^^eater  than  that 
produced  in  ac!Ute  lilenorrhit^a  in  some  time.  Crusts  of  dried 
jms  are  usually  found  at  the  edjsre  of  the  prepuce.  If  the  pre- 
puce is  drawn  back  and  the  glaiis  exposed,  an  abundance  of 
thiDi  foul-smelling  pus  escapes,  and,  after  its  removal,  the 
inner  layer  of  the  prepuce  is  found  to  be  slightly  swollen, 
reddened,  and  loosened.  Tlie  surface  of  the  inner  layer  is 
often  velvety,  even  presents  small,  mulberry-like  nodules,  is 
destitute  of  epithelium,  and  bleeds  easily  on  contact.  These 
appearances  increase  frtun  without  inwards  and  are  most  in- 
tense in  the  coronary  sidcus*  They  are  less  marked  on  the 
g-lans.  In  the  severest  cases  the  entire  surface  of  the  g-lans  is 
rt^ddenetl,  eroded  and  secreting.  In  milder  cases  we  fiiul  oidy 
supej'flcial  eroded  patclies,  or  the  corona  is  the  site  of  an  ex- 
tensive erosion,  whicli  diminishes  towards  the  g-lans,  the  latter 
presentins"  only  one  or  a  few  small  erosions.  A  somewhat  an- 
noying itching  and  pricking  in  tlte  coronary  sidcus,  associated 
at  the  most  with  slightly  increased  sexual  excitabUity,  are 
the  sole  symptoms  of  this  condition. 

In  other  cases  the  inOanuuation  is  more  severe,  the  entire 
prepuce  is  involved  and  appears  slightly  ii*dematons,  thns  in- 
terfering with  its  retraction.  The  secrcition  is  more  abundant. 
We  then  find  upon  the  glans  a  series  of  sharply  defined,  red 
patches,  deprived  of  epithelium,  witli  jagged,  ma[)-like  con- 
tours.  They  usually  coalesce  towards  the  corona  glandis. 
Pain  is  generally  present  in  these  cases,  t^specially  on  contact, 
and  is  annoying  ti>  thi^  patient  in  walking  or  on  friction  of  tlie 
underclothing  against  the  [lenis.  Erections  are  accompanit*d 
by  violent  pains,  resulting  from  the  stretching  of  the  prepuce 
by  the  erect  glans. 
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If  the  inflammatory  syniptoiiis  pra^rt'ss  the  a:*denia  of  the 
prt'puce  also  increases.  The  entitle  penis  then  assumes  the 
shape  of  a  club,  which  is  larj^er  towards  the  g^lans.  In  these 
cases  reposition  of  the  prepuce  is  no  longer  possibk^  (phimosis). 
If  the  intlammatory  swelling"  and  a*denia  increase  stiil  more, 
the  mutual  pressure  of  the  glans  and  prepuce  may  give  rise  to 
circulatory  disturbances,  or  even  partial  cessation  of  circula- 
tion, which  then  results  in  g'au'^rene.  As  the  g^ingrene  is 
always  moist,  an  ichorous,  instead  of  a  punilent,  secretion 
takes  place  frcun  the  pi*eputial  sac*  The  prepuce  then  has  a 
dark  red,  li\id  red  or  even  blue  color,  and  if  it  is  incised,  as  is 
absolutely  indicated  in  such  cases,  tlie  inner  layer  of  the  pre- 
puce, more  rarely  a  portion  of  the  corona  g:lar,dis,  is  found 
converted  into  a  putrid,  spongy  Jchorousmass^  If  left  to  itself 
the  gangrene  of  the  inner  layer  usually  penetrates,  at  siune 
point,  through  the  entire  pn'puce»  espt^cially  on  tlie  dorsum. 
An  opening  is  thus  formed  in  the  prepuce,  through  which  the 
glans  forces  its  way.  Tins  relieves  tlie  circulatory  disturbance, 
the  g^aoffrenous  portions  are  exfoliated,  and  recovery  occurs 
by  means  of  ^Tanulations  and  cicatrization.  The  n.>st  of  the 
prepuce  shrivels,  and  haujijrs  from  the  bare  ^'Inns  as  an  api*on- 
like  appendix.  The  g:eneral  condition  usually  suiters,  fever  and 
even  indications  of  stupor  set  in,  but,  on  the  other  hand>  there 
may  be  complete  apyrexia  without  constitutional  symptoms. 

In  the  milder  cases— with  moderate  anh^ma  and  without 
irangrrene — complete  absorption  usually  follows.  But  in  some 
the  absorption  is  incomplete,  and  slig-ht  thickening:  of  the  in- 
tej^-innent  of  tlie  prepuce  remains.  If  lliese  attacks  of  balanitis 
with  oedema  recur,  and  the  absorption  remains  incomplete, 
rigidity  and  thickenin^sr  of  the  prepuce  finally  result,  and  its 
reposition  is  interfereil  witli  or  made  inipossilvle.  8uch  a  rijL,nd, 
elephantiatic  prepuce  is  apt  to  \w  Assured  during  coitus,  es- 
pecially at  the  margin,  and  thus  predisposes  to  infection.  The 
fissures,  which  are  easily  inflamed,  soiled  by  urine,  and  heal 
with  difUculty,  ^ive  rise,  if  frequently  i-epeMted,  to  constantly 
increasin^^  sclerosis  and  narrowin^^  of  tin*  opening. 

If  erosions  on  the  glans  and  inner  layer  of  the  prepuce  are 
in  appositif>u  during'  a  balanitis,  and  remain  in  contact  for  a  long^ 
time  on  account  of  phimosis,  they  may  fhially  result  in  partial 
adhesions.  Even  complete  adhesions  may  birm  over  a  larger  or 
smaller  surface,  starting  Iwnn   the  etn-ona ry  sulcus  and   ex- 
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t-ending'  over  the  corona  to  the  middle  of  the  ^lans,  etc.  The 
line  at  which  the  adhesion  ceases,  beconiiiig  eroded  by  a  fresh 
balanitis,  j^ives  rise  to  extension  of  the  adhesion,  which  may 
advance  finally  to  the  orifice  of  the  urethra. 

As  a  matter  of  coui^e,  balanitis  cannot  develop  when  the 
preputial  sac  is  absent,  as  in  circumcised  individuals.  But 
ritual  circumcisions  are  oftf^n  perfoi-riu'd  rouglily  with  the  aid 
of  sharp  fing-er  nails,  instead  of  tlie  knife,  and  the  ^lans  is  thus 
injured.  The  remains  of  the  prepuce  may  then  adhere  to 
these  injured  spots,  nnd  span  the  coronary  sulcus  hkea  bridjgre. 
In  the  cavities  which  are  formed  in  this  way  a  catarrhal  in- 
flammation, which  is  entirely  analo«rous  to  balanitis,  may  de- 
velop, and  if  neglected,  may  ^nve  rise  toswellinjijrof  t,he  bridg^*- 
shaped  remains  of  the  prepuce,  to  pain  and  often  to  tiuite 
violent  inflammatory  symptoms. 


Diagnosis  and  Differential  Diagnosis. 

The  diagrnosis  is  evident  from  the  above-mentioned  symp- 
toms, and  we  iid^ht  imagine  that  there  can  be  no  doubt  in 
cases  in  which  retraction  of  the  prepuce  is  possible.  Never- 
theless, mistakes  are  often  made  in  such  cases,  and  m'ethritis 
and  balanitis  are  often  confounded.  In  cases  of  abundant 
purulent  secretion  from  the  urethra*  when  the  prepuce  is  lon^ 
and  narrow,  the  secretion  will  flow  into  the  preputial  sac.  If 
the  prepuce  is  now  retracted  and  the  g-lans  laid  bare,  expos- 
ing'at  the  same  time  the  inner  layer,  both  appear  to  be  cov- 
ered with  pus,  which  really  conies  from  the  urethra.  This 
appearance  leads  careless  observei^s  to  make  the  diagrnosis  of 
balanitis.  In  order  to  avoid  mistakes  it  must  be  remembered 
that  in  balanitis  the  surface  of  the  glans  and  inner  layt^r  of 
prepuce  is  not  alone  covered  with  pus,  but  also  reddened, 
swollen  and  inflamed.  If  the  pus  is  removed  and  the  under- 
lym^  tissue  fouml  pale  and  normal,  baljinitis  is  excluded. 

But  if  these  parts  are  fountl  i'ed  and  swollen  it  must  also 
be  rememher(*d  that  an  urethritis  may  also  l>e  present,,  in  ad- 
dition to  the  balanitis.  In  order  to  convince  ourselves  the 
pus  is  wiped  out  of  the  preputial  sac  or  washed  away  with 
the  irri^tor,  after  the  patient  has  not  urinated  for  several 
hours.     Pressure  is  now  made  on  the  orifice  of  the  urethra. 

If  this  forces  pus  from  the  urethra  which  contains  gonococci 
14 
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under  the  microscope,  the  diagnosis  is  clear.  If  pus  does  not 
appear  at  the  meatus,  the  patient  is  directed  to  urinate  in  two 
portions,  and  the  cloudiness  of  one  or  both  portions  reveals 
the  diagnosis  and  localization  of  the  urethritis. 

If  phimosis  is  present,  the  pus  escapes  from  the  orifice  of 
the  prepuce.  There  are  then  two  possibilities.  1.  Blenorrhoea 
may  be  combined  with  the  phimosis,  or,  2,  the  balanitis  is  the 
cause  of  the  phimosis.  We  must  then  ascertain  whether  the 
suppuration  comes  from  the  preputial  sac  or  from  the  urethra. 
In  order  to  answer  this  question  the  patient  is  directed  to  hold 
his  urine  for  several  hours,  and  then  the  pus  is  washed  out  of 
the  preputial  sac  by  means  of  an  irrigator  and  narrow  drain- 
age tube,  which  is  carried  into  the  sac,  or  by  a  syringe  with  a 
long  narrow  tip,  which  may  be  inserted  between  the  glans  and 
prepuce.  The  patient-  then  micturates.  If  the  urine  is  clear, 
the  pus  comes  from  the  preputial  sac,  while  a  purulent  cloudi- 
ness of  the  urine  can  only  come  from  the  urethra. 

But  it  must  not  be  forgotten  that  when  the  suppuration  is 
present  in  the  preputial  sac  alone,  i.e.,  when  blenorrhoea  is 
excluded,  the  balanitis  may  owe  its  origin  to  a  soft  chancre, 
to  syphilis  in  all  its  stages,  or  to  carcinoma.  The  pus  of  soft 
chancre  is  inoculable.  It  would,  therefore,  only  be  necessary 
to  inoculate  the  patient  by  the  aid  of  a  lancet,  with  the  pus 
obtained  from  the  prepuce.  But  this  procedure  is  usually 
superfluous,  and  is  to  be  decidedly  discountenanced  in  private 
practice.  Nature  often  performs  this  inoculation  for  us.  The 
pus  flows  upon  the  scrotum,  thighs,  margin  of  the  prepuce, 
macerates  these  parts  and  produces  eczema.  These  eroded 
and  macerated  places  are  infected  by  the  pus,  and  we  usually 
find,  in  such  cases,  soft  chancres  on  the  margin  of  the  prepuce, 
scrotum  and  thighs.  On  the  other  hand,  the  phimosis  offers 
favorable  conditions  for  absorption  of  pus  on  account  of  its 
retention,  and  thus  for  the  development  of  adenitides.  Hence, 
soft  chancres,  which  are  complicated  by  phimosis,  are  usually 
followed  by  acute  adenitis. 

If  the  phimosis  results  from  a  syphilitic  sore,  its  rigidity  is 
usually  felt  from  the  outside.  An  indolent,  nodular  lymphan- 
gioitis,  multiple  indolent  glandular  swellings,  and  recent  sec- 
ondary symptoms,  confirm  the  diagnosis. 

If  the  phimosis  is  the  result  of  secondary  papules — a  rare 
event — the  case  is  cleared  up  by  other  older  symptoms  of 


syphilis,  papolt^s  on  the  buccal  mucous  meiiibrane  and  around 
the  anus,  palmar  and  plantar  psoriasis,  pustules  on  the  head, 
eruptions  oil  the  trunk. 

The  diag^nosis  of  phimosis  due  to  ^uiiimata  follows  the 
demonstration  of  olfl  syphilis,  residua  of  the  secondary  period, 
old  and  recent  tertiary  symptoms.  The  diagrnosis  is  further 
fortified  by  the  long  exist(*uce  of  a  firm  nodule,  which  is  felt 
through  the  external  coverings,  by  the  absence  of  g-landular 
enlarirenients  and  i*ecent  secondary  symptoms,  and  finally  by 
the  results  of  treatment. 

When  carcinoma  is  the  cause  of  the  phimosis  we  find  con- 
siderable long'-standin^,usuall3^  ichorous  destruction  of  tissue; 
absence  of  inflammatory  symptoms;  the  eharactenstir,  mul- 
tiple, metastatic  ^i^landular  enlargements,  as  hard  as  bone,  and 
a  cachectic  condition. 

Finally,  acute  development,  slig-ht  increase  in  the  size  of 
the  i^Iaus  and  absence  of  complications  favor  the  diagnosis  of 
balanitis  aione  as  the  cause  of  the  phimosis. 

Treatment. 

In  simple  balanitis,  uncomplicated  with  phimosis,  whether 
with  or  without  blenorrhcea,  the  treatment  is  quite  simple. 
Cleansing^  and  evacuation  of  the  pus  several  times  a  day,  dry- 
ing and  isolation  of  the  inflamed  surfaces,  are  the  indications. 
The  patient  bathes  the  penis,  with  the  prepuce  retracted*  two 
or  three  times  a  day  in  not  too  cold  w*atei\  to  which  carbolic 
ac*id  or  chloride  of  zinc  (1  per  cent.)  has  been  added^  then  re- 
moves the  pus  with  cotton  and  dnes  the  parts.  The  glans  is 
then  covered  witli  a  thin  layer  of  pure  dry  cotton,  over  which 
the  prepuce  is  drawn.  Or  a  bland  powder,  such  as  rice  powder 
or  talcum  venetum,  is  stre^Ti  thickly  on  the  ^lans  and  coron- 
ary sulcus,  and  the  prepuce  drawn  over  it.  Erosions  are  cau- 
terized with  solid  nitrate  of  silver,  or  the  entire  preputial  sac 
is  braslied  with  a  50  per  cent,  solution.  Tlie  patient  may  also 
use  nitrate  of  silver  (^".  vij.  :  3  v.)  for  irri.i?ation.  Resorcin  (5  to 
10  per  cent.  soUition)  as  a  bath  or  bmslied  upon  the  preputial 
sac  also  ^ives  ^ood  results.  Tannin,  used  as  a  dusting  powiler, 
effects  rapid  recovery.  This  may  also  be  applied  for  a  long: 
time  to  harden  a  delicate,  tender  glans  and  mternal  lamella, 
and  thus  prevent  balanitis. 
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If  phimosis  is  present,  the  chief  indication  is  the  evacuation 
of  the  secretion.  Recovery  is  usually  effected  rapidly  by  in- 
jections of  a  weak  solution  (gr.  vij.  :  3  v.)  of  nitrate  of  silver  or 
resorcin  (5  to  10  per  cent.).  Zeissl  recommends  rapid  cauteri- 
zation by  passing  the  soUd  stick  between  the  glans  and  inter- 
nal lamella. 

More  violent  inflammatory  symptoms  are  combated  by 
rest,  elevation  of  the  penis,  moderate  antiphlogosis;  oedema  is 
relieved  by  scarifications.  If  the  oedema  is  pronounced,  and 
gangrene  is  threatening  or  beginning,  we  must  avoid  vigorous 
antiphlogosis,  inasmuch  as  this  favors  the  spread  of  the  gan- 
grene by  interfering  still  more  with  the  circulation. 

If  the  phimosis  cannot  be  relieved  by  antiphlogistics,  and 
gangrene  is  impending  or  has  already  developed,  a  dorsal  in- 
cision must  be  made  or  circumcision  performed. 

Balanitis  in  the  bridged  portions  of  the  coronary  sulcus 
heals  on  dividing  the  bridges  with  a  bistoury  or  pair  of  scissors. 

When  balanitis  and  phimosis  are  present,  a  coincident 
urethral  gonorrhoea  cannot  be  treated  locally  until  the  former 
have  subsided. 

II.    FOLLICULAR  AND  CAVERNOUS  INFILTRATION  AND 

ABSCESSES. 

Symptomatology. 

Although  the  blenorrhagic  process  is  confined  chiefly  to 
the  surface  of  the  mucous  membrane,  there  is  hardly  a  case  of 
acute  urethritis  in  which  at  least  some  of  the  numerous  folli- 
cles and  glands  in  the  mucous  membrane  are  not  implicated  in 
the  inflammatory  process.  We  have  already  called  attention 
to  the  fact  that  palpation  of  the  pendulous  portion  during* 
acute  inflammation  often  reveals  a  series  of  larger  or  smaller 
nodules  (sometimes  as  large  as  a  hemp  seed)  which  cannot  be 
found  in  the  normal  urethra.  These  nodules — the  larger  ones 
are  somewhat  painful — are  enlarged  follicles.  In  many  cases 
the  inflammation  is  confined  to  the  follicles,  or  spreads  at  most 
to  the  innermost  layers  of  the  peri-follicular  connective  tissue, 
and  then  constitutes  a  relatively  slight  affection.  This  can  be 
followed  most  accurately  at  the  orifice  of  the  urethra.  Both 
labia  contain  rather  large  follicles,  which  take  part  not  infre- 
quently in  the  blenorrhagic  process.    We  then  notice  some- 
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what  more  marked  swelling  and  redness  of  the  lahia,  and  if 
the  latter  are  sepa ratted,  cleansed  of  pus  and  pressure  exerted 
upon  theuij  pus  will  escape  on  both  sides  from  one  or  two  nar- 
row openings.  These  opening,  which  adu/it  fine  probes,  lead 
into  canals  \  to  1  ctr.  long*.  This  affection  is  especially  fre- 
quent in  connection  with  slight  liypospadias,  %vhen  the  glands 
and  their  openings  are  usually  larger. 

The  inflammation  of  the  glands  and  follicles  may  become 
more  intense  and  diffuse,  the  perifollicular  tissue  assuming  a 
more  prominent  part.  This  is  owing  to  the  increased  inflam- 
mation from  occlusion  of  the  excretory  ducts,  by  inflammatory 
sw^elling  or  flrmly  adherent  plugs  of  mucns  and  pus — a  condi- 
tion that  is  apt  to  develop  in  view  of  the  long,  oblique  course 
of  the  ducts  through  the  mucous  membrane.  Or  the  inflam- 
mation may  be  intensifled  by  external  mechanical,  traumatic 
and  chemical  initants. 

At  the  frenulum  the  environs  of  these  follicles  are  formed 
exclusively  of  connective  tissue,  which  here  occupies  the  entire 
breadth  of  thi'  fremdum  and  Alls  up  the  space  left  by  the  cor- 
pus caveniosum  glandis.  At  the  frenulum,  likewise,  there  are 
a  large  number  of  these  follicles  and  glands,  which  empty  into 
the  fossa  navicularis,  and  intlammation  is  frequent  here.  We 
then  And  on  one  or  both  sides  of  the  frenulum^  in  the  niche 
formed  by  it  with  the  coi-oniiry  sulcus,  a  inodeiTitely  Ann,  nod- 
ular swelling,  covered  by  reddened  skin,  which  is  painful  on 
pressure  and  may  attain  the  size  of  a  pea;  this  soon  softens, 
perforates  and  discharges  a  little  pus.  Examination  with  the 
probe  shows  a  small  cavity  which  does  not  usuall^\'  communi- 
cate with  the  nrethrn.  Rupttim  into  the  urethra  is  rar^^  If 
two  symmeti'ical  infiltrations  form  to  tlu*  I'ight  and  left  of  the 
frenulum  at  the  same  time,  they  often  herome  confluent,  push 
forward  the  frenulum,  which  presses  upon  the  middle  of  the 
single  nodule  by  a  cicatrix  ami  divides  it  into  two  halves. 
The  suppuration  in  tlje  nodule  not  infrequently  coalesces  before 
it  ruptures  externally,  and,  when  this  has  happened,  the  probe 
discloses  a  cavity  beneath  the  frenulum,  opening  on  either 
side,  and  thus  undermining  the  frenulum.  Oulema  of  the 
glans  and  prepuee,  pain  on  contact,  erection  and  micturition, 
are  tlie  further  symptoms  of  this  still  mild  a  flection,  which 
presents  the  disadvantage,  however,  of  being  apt  to  return  on 
renewed  infection. 
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In  all  other  parts,  with  the  exception  of  the  fossa  na\ncti- 
laris^  the  g-lands  and  follicles  are  unbedded  either  in  part  or 
entirely  in  the  cavernous  tissue.  If  the  inHammation  extends 
beyond  the  boundaries  of  the  follicular  and  p<*i'ifo)licular  eon- 
nective  tissue,  it  must  pass  into  the  cavernous  tissue.  So-called 
cavernous  inflltrations  then  develop  from  the  perifollicular  in- 
flammation. Starting  from  a  small,  painless,  follicular  infiltra- 
tion there  develops,  usuall}^  rapidly  and  attended  with  quite 
\iolent  pains,  a  nodule  which  may  grow  to  the  size  of  a  pea  or 
hazel  n  Lit.  It  is  situated  in  the  corpus  cavemosura  urethrae,  from 
which  it  projects  like  a  nodule,  and  in  the  beg'inning"  is  covered 
by  the  movable  integument  of  the  penis.  Violent  pains,  spon- 
taneous and  on  contact,  exaeei'bation  of  the  pains  during  erec- 
tion, slight  febrile  movement,  are  the  attendant  symptoms. 
In  some  cases  of  marked  swelhng  the  stream  of  urine  is  ma- 
terially narrowed.  Resolution  may  set  in  if  the  inflammation 
of  the  gland  resulted  from  closure  of  the  excretory  duct  and 
the  plug  becomes  loosened.  But  the  closure  of  the  duct  usually 
results  from  swelling  of  the  mucous  im^mbrane  over  the 
nodule.  Softening  of  the  nodule  commonly  occui*s  under  such 
circumstances.  The  skin  of  the  penis  becomes  reddened  over 
the  nodule  and  applied  to  it.  In  the  meantime  the  internal 
wall,  formed  of  the  more  delicate  mucous  membrane,  may  have 
yielded,  the  abscess  discharges  into  the  urethra,  and  a  small 
flow  of  bloody  pus  escapes  from  the  meatus.  If  urine  enters 
the  open  abscess  cavity  at  the  next  micturition,  urinar^^  infil- 
ti-ation  and  extensive  cavernitis  may  result. 

In  other  cases  ruptur*e  occut-s  externally  and  internally  at 
the  same  time.  During  micturitton  the  urine  passes  through 
the  internal  opening  into  the  abscess  ca\ity  and  then  out 
througkthe  external  opening.  This  diminishes  the  danger  of 
urinary  inflltnition,  but  opens  the  way  for  a  urinary  fistula, 
inasmuch  as  the  urine  which  escapes  through  the  abscess  cav- 
ity prevents  complete  healing.  The  most  rare  and  favorable 
termination  is  that  in  which  the  abscess  ruptures  externally 
alone  and  then  usii;illy  heals  rapidly. 

These  circumscribed  infiltrations  may  develop  in  all  parts 
of  tht^  pai*s  cavernosa.  The  favorite  site  is  the  Indb,  in  the  fii-st 
place  because  tliis  is  vcr}'  rich  in  ghinds  and  folhcles,  then  be- 
cause stagnation  of  pns  at  the  bulb  and  external  injuries  are 
apt  to  cause  intensification  of  the  inflammation.    The  swelling. 
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which  is  Y^vy  painful  and  more  i'xl<»nsive  than  in  olliei*  parts, 
is  not  roiiinl  but  is  sharply  il^'lhii^tlj  round  posteriorly,  ter- 
minating^ in  a  point  anteriorly;  when  very  large,  it  always 
interferes  with  inictorition,  is  accompanied  by  fever,  and  rap- 
idly softens.  Rui>ture  interna lly  foi-ni^ihes  vf»ry  favorable  con- 
ditions for  urinary  intilti^tion,  especially  as  the  bulb  is  so  well 
adapted  for  the  stagnation  of  the  urine  left  in  the  urethra. 

More  extensive  inflammations  of  the  corpus  cavernosum 
may  also  set  in.  These  develop  as  the  result  of  acute  urethri- 
tis in  various  ways.  They  start  from  a  folliculitis  which  has 
ruptured  internally,  from  rupture  of  the  urethral  mucous 
membrane  durinj^  vi*^orous  erections,  coitus,  *M>reakin^'  a 
chordee/'  or  violent  irritation  alTectuig*  the  inflamed  mucous 
membrane. 

If  the  process  was  preceded  l>y  folliculitis  with  rupture  in- 
ternally, the  patient  suffered  fii-st  from  the  symptoms  of  the 
former  affection,  which  rapidly  improved  after  discharo^e  of 
pus  throui^h  tlu:*  un^lira  attended  by  diminished  size  of  the 
nodule.  One  or  two  days  after  the  rupture,  however,  the 
former  nodules  increase  rapidly  in  size  and  become  very  pain- 
ful, and  the  previously  circumscribed  swelling-  extends  over  a 
lar^e  part  of  or  the  entire  corpus  cavernosum  penis.  The  in- 
tegument over  the  sweUing*  is  reddened,  urination  obstructed, 
the  stream  small  and  feeble,  and  micturition  is  attended 
\nth  violent  pain  in  the  infiltration.  The  boundaries  of  the 
latter  usually  cannot  be  felt  very  distinctly.  On  account  of 
this  swelling  the  corpus  cavernosum  urethra^  is  fuller,  as  if 
semi-erect,  so  that  thi*  penis  is  curved,  with  the  concavity 
towards  the  abdomen.  If  an  erection  occurs  the  corpus  cav- 
ernosum urethne,  whose  meshes  are  swollen  and  its  cavities 
narrowed  on  account  of  the  inflammation,  cannot  accommo- 
date as  much  blood  as  the  normal  corpora  cavernosa  penis. 
It  therefore  becomes  less  erect  and  a  curvature  of  the  penis 
results,  with  tlie  concavity  downwards.  This  chordee  is  natu- 
rally attendi'd  with  violent  pain.  If  thr^  cavernitis  is  due  to 
urinary  infiltration,  purulent  degeneration  occurs  with  rupt- 
ure externally,  unless  a  more  grave  sequel  sets  in,  Lu'2*,  ichor- 
ous, gangrenous  destruction  attended  witli  severe  febrile 
symptoms,  which  may  pi*ove  fatal  from  pyaemia.  If  it  is  due 
simply  to  increase  of  the  inflammatory  phenomena,  dependent 
on  local  irritation,  the  inflammation  mav  terminate  in  resolu- 
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tion.  It  may  also  end  in  induration,  conversion  into  fibrous 
connective  tissue,  which  then  causes  permanent  disturbances 
of  erection,  chordee  and  impotentia  coeundi  from  obliteration 
of  a  portion  of  the  corpus  cavemosum.  In  a  case  of  this  kind 
A.  Guerin  (1854)  found,  on  autopsy,  that  the  spongy  tissue 
had  disappeared  completely,  and  that  the  bundles  which  form 
the  alveoli  were  thickened  and  inelastic.  Tamowsky  descnbes 
a  case  of  extensive  acute  inflammation  involving  all  the  erec- 
tile bodies.  The  patient  had  made  an  injection,  by  mistake,  of 
a  concentrated  solution  of  nitrate  of  silver.  Fifteen  hours 
later  Tamowsky  found  him  in  bed,  the  penis  completely  erect, 
the  skin  reddened  and  hot,  the  slightest  movement,  even  a 
current  of  air,  produced  the  most  violent  pains.  Bloody  pus 
escaped  from  the  urethra.  Urination  was  impossible  on  ac- 
count of  the  agonizing  pains  produced  by  the  passage  of  urine 
through  the  canal.  Even  when  at  rest  the  pain  was  felt  not 
alone  in  the  entire  penis,  but  also  eictended  to  the  perineum, 
and  was  increased  to  the  utmost  by  adduction  of  the  thighs, 
so  that  the  patient  was  forced  to  assume  a  semi-recumbent 
position  with  the  thighs  adducted  and  flexed  at  the  knees. 
Leeches  to  the  perineum,  ice  compresses,  and  inunctions  of 
gray  ointment  resulted  in  resolution,  but  three  months  later 
an  elongated  induration,  as  large  as  a  hazel  nut,  could  still  bo 
felt  at  the  middle  of  one  of  the  lateral  walls  of  the  penis. 

Chronic  gonorrhoea  is  followed  by  complications  of  this 
kind  much  more  rarely  than  the  acute  form.  As  the  result  of 
exacerbations  the  process  sometimes  spreads  to  one  or  the 
other  follicle  or  gland,  but  the  course  of  this  folliculitis  is  sub- 
acute, and  usually  terminates  in  induration.  On  palpating 
the  urethra  of  a  man  suffering  from  chronic  gonorrhoea  we 
then  find  one  or  more  painless,  firm  nodules,  perhaps  as  large 
as  a  hemp  seed,  in  the  course  of  the  corpus  cavernosum 
urethrse. 

♦  Stricture  is  a  not  infrequent  cause  of  peri-urethral  cavern- 
ous infiltrations  in  old  chronic  urethritis.  Ulceration  with 
urinary  infiltration  is  a  not  uncommon  retro-strictural  change, 
and  may  give  rise  to  cavernous  infiltration.  Inasmuch  as 
the  bulb  is  the  favorite  site  of  stricture,  these  changes  are 
usually  located  immediately  behind  it  in  the  pars  membran- 
acea,  but  may  also  appear  in  other  places. 

Kreiner  reports  a  remarkably  severe  case  of  this  kind,  in 
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which  thnrr  is  doubt  as  Id  the  origin  from  arute  or  ehnniic 
iiT^etJiritis,  because  the  patient  did  not  come  under  observation 
until  the  changes  were  cotupleted.  In  a  waiter,  a?t.  twenty- 
one  veal's,  who  luid  entirely  neglected  a  urethritis  for  three 
years,  the  fallowing'  condition  was  observed:  the  penis  is  of 
inodera-te  size  as  if  semi-erect,  curved  shghtly  to  one  side,  the 
jirlans  disproportionately  thick,  of  a  bluish  livid  color,  with 
numerous  opening's  resemblinj^  the  prick  of  a  needle.  The 
posterior  segment  of  the  frenulum  praeputii  is  very  thick,  and 
two  rather  large  openings  are  found  on  either  side.  On  pal- 
pation the  urethra  and  its  corpus  caveroasum,  from  the  mid- 
die  of  the  pendulous  portion  to  the  external  oriflce,  is  found  to 
be  y^v^  thick  and  hard,  as  if  it  contained  an  elastic  catheter 
of  large  calibre.  Here  and  there  an  induration  as  large  as  a 
pea.  The  glans  penis  feels  like  a  large  callosity,  the  meatus  is 
I'etracted  by  cicatricial  tissue  and  very  narrow,  so  that  only  a 
fine  bougie  is  introduced  with  difnculty ;  it  is  almost  entirely 
covered  by  proliferating  granulations  which  start  from  its 
ulcenited  border.  If  tlie  urethra  is  scpjeezed  moderately  from 
behind  fonvards,  creamy  pus  appears  not  alone  at  the  meatus 
but  also  at  the  previously  mentioned  openings  in  the  glans,  as 
if  from  a  sieve.  The  patient  micturates  with  difficulty,  using 
the  abdominal  muscles,  and  the  stream  is  very  small  and 
spiral;  the  urine  trickles  from  the  openings  in  the  glans  and 
spills  in  two  veiy  fine  streams  from  tlu*  openings  alongside 
the  frenulum.  This  also  occui^  if  fiuid  is  injected  into  the 
uretli ru  by  means  of  Sigmund's  syringe. 

Finally,  we  must  numtion  another  change,  I'/z.,  chronic  in- 
duration of  the  corpora  cavernosa,  which  does  not  follow 
florid  blenorriaeas.  whether  acute  or  chronic,  Imt  devtdops  in 
an  insidious  manner  after  such  processes  have  run  their 
course.  This  condition  is  mentioned  by  Tarnowsky,  Van  Buren 
and  Keyes  and  Mauriac. 

This  consists  of  a  painless^  chn>nic  thickening  of  the  cor- 
pora cavf.'rnosa.  The  patient  first  experiences  some  pain  dur- 
ing erection, and  on  palpation  finds  a  firm  nodule  in  one  of  the 
corpora  cavernosa.  This  can  also  be  felt  when  the  penis  is 
Haccid.  It  slowly  enlarges.  When  it  becomes  almost  as  wide 
as  the  corpus  cavernosum  (t  causes  disturhance  during  erec- 
tion, but  remains  firm  and  painless.  If  the  size  increases  still 
moi*e,  the  penis  becomes  bent  during  erection.     In  some  eases 
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the  induration  has  a  flat  shape,  is  firm  and  elastic  but  stretches 
very  little,  so  that  it  hinders  erection;  it  never  extends  throug^h 
the  entire  thickness  of  the  corpus  cavernosum.  Several 
nodules  sometimes  develop  in  one  or  both  corpora  cavernosa. 

The  diagnosis  of  these  forms  is  evident  from  the  symptom- 
atolog>\  Acute  forms,  without  coincident  blenorrhcea,  are  not 
observed  unless  there  have  been  local  injuries  of  a  traumatic 
nature.  The  inflammatory  symptoms,  the  infiltration  felt  on 
palpation,  the  demonstration  of  blenorrhcea,  enable  us  to  make 
the  diagnosis  without  difficulty.  In  chronic  induration  syphi- 
lis must  be  taken  into  consideration.  The  previous  history 
and  the  demonstration  of  luetic  symptoms  furnish  the  basis 
for  treatment,  which  is  also  effective  in  the  blenorrhagic  affec- 
tion. 

The  prognosis  should  never  be  made  unqualifiedly  favora- 
ble. Even  the  mildest  forms  of  follicular  abscesses  may  give 
rise  to  urinary  infiltration.  This  condition  always  impairs  the 
prognosis  materially,  on  account  of  the  danger  to  the  potentia 
coeundi  from  extensive  destruction  of  the  corpus  cavernosum, 
the  possibility  of  a  permanent  urinary  fistula,  finally,  of 
pyaemic  symptoms.  Chronic  induration,  which  is  with  diffi- 
culty amenable  to  treatment,  cannot  endanger  life,  but 
threatens  the  potentia  coeundi. 

Treatment. 

The  first  indication  is  complete  rest,  of  the  body  as  well  as 
of  the  genitalia.  If  possible  the  patient  should  be  kept  in  bed, 
sexual  excitement  combated  in  the  well-known  ways,  the  food 
should  be  bland,  and  easy  evacuations  should  be  secured.  All 
local  treatment  of  the  gonorrhoea,  whether  external  or  inter- 
nal, should  be  discontinued  at  once. 

In  recent  infiltrations,  which  show  no  softening  or  fluctuar 
tion,  vigorous  antiphlogistic  measures  must  be  adopted  at 
once.  Cold  compresses  are  first  applied  assiduously.  When 
the  pain  has  disappeared,  absorption  is  aided  by  inunctions  of 
gray  ointment.  If  fiuctuation  or  softening  is  noticed,  immedi- 
ate incision  will  prevent  rupture  internally.  If  rupture  inter- 
nally has  occurred,  communication  is  established  by  incision 
of  the  abscess  externally,  and  the  case  treated  according  to 
surgical  principles.    Threatening  urinary  infiltration  and  fis- 
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tula  are  avoided  by  the  introduction  of  an  t'lastic  catheter  a 
demeure.  This  should  also  he  done,  and  an  external  incision 
made,  even  after  urinary  infiltration  has  occurn^d. 

If  a  fistnla  remains  after  recovery,  it  must  bi*  treated  sur- 
g'ically.  Indurations,  whether  chronic  or  the  residua  of  acute 
inflammation,  are  treated  with  vapor  conipresses  and  applica- 
tion of  iodine.  Until  the  infiltrations  have  entirely  disap- 
peared, erections  and  coitus  must  he  prevented,  because  tliey 
may  be  followed  by  very  serious  consequences  as  the  result  of 
rupture  and  hemorrhag-e. 

Folliculitides  of  the  urethral  meatus  are  treated  by  the 
passage  of  a  narrow  stick  of  lunar  caustic  or  hot  needles  into 
the  gland.  If  hypospadias  is  also  present,  the  excretory  duct 
of  the  glantl  may  be  divithnl 

In  undermining'  of  the  frenulum  by  abscesses  complete 
division  of  tlie  remaining  bridges  is  indicated. 


in,     INFLAMMATION  OF  COWPER^S  GLANDS. 

General  Remarks* 

Althou^li  Cowper's  glands  had  been  described  by  Thery  in 
1684,  and  Co wper  described  them  anew  in  1T02,  their  pathology 
long  remained  obscure.  Co  wper  attributed  the  discliar^e  of 
vitreous,  tou^h  fluid  at  the  end  of  an  urethritis  to  disease  of 
these  grlands,  and  also  reported  a  case  of  ulceration  of  the 
excretory  duct.  Littre  (1711)  also  bi-oug^ht  chronic  urethritides 
in  connection  with  disease  of  Cowper's  ^landSt  and  desci'ibed  a 
case  of  swelling  of  the  ^land  with  ulceration  of  the  excretory 
duct.  In  an  autopsy  on  a  young  man  Morg^agrni  found  nar- 
rowing'* of  the  excretory  duct  as  the  result  of  a  cicatrix. 
Hunter  mentioned  Cowperitis  cursorily,  and  recommends  vig- 
orous treatment  with  mercury.  B.  Bell  rej^-arded  it  as  a  dan- 
gerous complication  of  urethritis,  which  gives  rise,  in  some 
cases,  to  an  incurable  urethral  discharge-.  Swediaur  men- 
tioned retention  of  urine  from  enlargement  of  the  gland. 
Gabler  (1840)  was  the  first  to  give  a  detailed  account  of  the 
diseases  of  Cowper's  glands  in  a  thesis  prepared  under 
Ricord*s  supervision.  In  1849  Linhart  presented  to  the  Vienna 
Medical  Society  two  preparations,  one  of  supjmration  of  Cow- 
per's  gland  with  gangrene  of  the  mucous  membrane  of  the 
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urethra,  the  other  of  suppuration  of  the  middle  lobe  of  the 
gland.  Other  cases  have  been  reported  by  Bartels,  NicoUe, 
Ravogli  and  Rasori,  and  Bowie,  but  the  affection  is  rare  and 
relatively  little  studied. 


Symptomatology. 

Acute  Cowpentis  is  always  a  complication  of  acute  gonor- 
rhoea. At  the  end  of  the  second  week  after  infection  the  in- 
flammation reaches  the  bulb  into  which  the  excretory  ducts  of 
Cowper's  glands  empty,  so  that  Cowperitis  cannot  develop 
before  this  period.  Foumier  states  that  the  third  and  fourth 
weeks  of  acute  urethritis  are  the  favorite  period  for  the  occur- 
rence of  this  complication. 

In  some  cases  the  spread  of  the  inflammation  is  provoked 
by  injuries  which  increase  the  intensity  of  the  blenorrhoea, 
such  as  traumata,  excessive  movement,  riding,  dancing,  coitus, 
strong  injections  or  introduction  of  bougies.  In  other  cases 
no  exciting  causes  are  found,  the  inflammation  appears  to 
develop  spontaneously.  In  Tarnowsky's  case  an  acute  Cow- 
peritis developed  in  a  chronic  urethritis  of  two  years  standing, 
as  the  result  of  prolonged  riding. 

The  s^inptoms  and  course  of  the  disease  are  usually  simple. 
At  flrst  the  patient  generally  feels  a  sticking  pain  in  the 
perineum,  which  leads  him  to  make  an  examination.  On  pal- 
pation, which  is  always  accompanied  by  pain,  a  sharply  deflned 
nodule  is  felt  a  little  behind  the  bulb,  t.e.,  about  half  way 
between  the  posterior  edge  of  the  scrotum  and  the  anus,  and 
to  the  side  of  the  median  line.  This  is  about  as  large  as  a 
hazel  nut  at  the  beginning,  grows  more  or  less  rapidly,  is 
sharply  defined  and  covered  by  movable  integument.  The 
blenorrhagic  secretion  from  the  urethra  diminishes  or  ceases 
entirely.  Micturition  is  undisturbed,  defecation  is  attended 
with  pain  in  the  perineum.  The  clinical  history  is  not  infre- 
quently confined  to  these  symptoms,  which  diminish,  and  the 
disease  is  then  cured  or  the  inflammatory  symptoms  disap- 
pear, while  the  nodule  remains  and  becomes  indurated. 

In  other  cases,  however,  the  inflammation  progresses,  the 
nodule  becomes  as  large  as  a  nut  or  even  larger,  and  the  skin 
is  pushed  forward.  It  usually  loses  its  sharp  boundar^^  and  be- 
comes elongated,  the  anterior  smaller  extremity  reaching  to 


Blenorrhira  of  the  Sexual  Organs. 


22 1 


the  bulb,  or  it  extends  alon^  tlit^  corpus  caveriiosum  whili*  the 
posterior  blunt  extremity  ends  at  the  transverse  pei-irieiil 
fascia.  The  inner  border  inity  reach  the  uiediun  line  or  even 
pass  beyond  it,  but  the  tumor  is  always  asymiiietrieal  on 
account  of  its  predominantly  iateriil  tlevelopnieiit.  The  swell- 
inj^  then  has  a  doughy  feel  and  is  covered  by  inftamed,  red- 
dened skin,  Coriipressioii  of  the  uretlira  hi  these  cases  ijitt^r- 
feres  with  micturition,  the  stt'cam  is  narrow,  the  symptoms 
like  those  of  strictui^. 

Fever,  ehills  and  throbhin^  pains  in  the  tumor  are  sig-ns  of 
beg-inning  suppuration,  which  usually  perforates  externally  in 
a  few  days,  and  often  discharges  astonishing  amounts  of  pus. 
The  pain  and  disturbances  of  micturition  then  cease,  and  the 
ui^thral  discharg^e,  if  it  has  Ixh'u  in  abeyance,  returns.  The 
abscess  ca\ity  fills  with  ^"inulations  and  usually  heals  rapidly. 
The  retraction  of  the  r<*cently  formed  cicatricial  tissues  may 
cause  compression  and  distortion  of  the  urethi^  and  thus  nar- 
rowing" of  its  lumen,  as  in  Barters  ease. 

Perforation  internally  is  more  rare,  and  still  rarer  is  per- 
foration in  both  directions  at  the  same  time.  Mucli  tlicn 
depends  upon  ilie  course  followed  by  the  urine.  Even  despite 
perforation  internally  the  urine  does  not  enter  the  abscess 
cavity  in  many  cases,  and  recovery  rapid  1}^  follows.  In  such 
cases  the  pei*foration  may  Ije  situated  in  such  a  position  that 
the  stream  of  urine,  which  distends  tlu'  urethra,  closes  the 
opening.  The  urine  may  also  not  escape  when  the  porfo- 
I'ation  has  taken  place  iuternally  and  externally.  In  other 
cases  the  urine  entei*s  the  abscess  cavity  and  then  passes 
tlii*ough  the  perineum,  if  exteraal  rupture  takes  place.  Uri- 
naiy  infiltration  and  fistula  are  the  residt. 

But  Cowperitis  does  not  always  rim  such  an  acute  course 
in  all  cases.  Tiiffier  reports  the  case  of  a  patient,  ti^t.  sixty 
years,  who  died  of  emphysema.  He  had  suffered  from  blenor- 
rhoea  and  dysuria,  which  were  found*  during  life,  to  be  due  to 
stricture  of  the  urethra.  The  auto|>sy  showed  that  tlie  sti-ict- 
ure  resulted  from  an  abscess  of  Cowper's  gland  which  pro- 
jected into  the  urethra.  In  Hamonic*s  case  a  man  of  twenty- 
two  yeai"s,  of  a  tuh(*rculous  family,  who  presented  the  symp- 
toms of  bronchitis  at  the  apex,  acquired  an  urethritis.  In  the 
third  week  a  painless  tumor  developed  in  the  perineum, 
Kve  weeks  after  infection  it  was  as  lar^je  as  a  walnut,  pain- 
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less,  doughy,  covered  with  pale  skin,  and  fluctuating.  The 
tuber  ischii  was  tender  on  pressure  and  appeared  to  be  con- 
nected with  the  tumor  by  a  band.  Hamonic  made  a  diagnosis 
of  cold  abscess  from  disease  of  the  os  ischii.  An  incision 
discharged  pale  yellow  pus,  but  no  rough  bone  could  be  felt. 
The  abscess  cavity  was  lined  by  a  thick  pyogenic  membrane. 
Extirpation  and  anatomical  examination  showed  inflammation 
of  Cowper^s  gland.  Tuberculosis  was  excluded  histologically 
and  bacteriologically. 

Bilateral  Cowperitis  is  rarer  than  the  unilateral  form. 
The  symptoms  are  the  same,  but  the  swelling  is  bilateral  or 
symmetrical  from  confluence.  The  pressure  on  the  urethra 
and  the  subjective  symptoms  are  more  marked.  Perforation 
externally  is  usually  later  on  one  side  than  on  the  other,  and 
this  leads  not  infrequently  to  communication  of  both  abscesses 
and  thus  to  exposure  of  the  posterior  periphery  of  the  bulb; 
this  may  result  in  serious  fibrous  compression  when  the 
abscess  heals.  In  these  cases  the  infiltration  in  the  perineum 
generally  extends  to  the  anal  opening  and  upward  along  the 
latter,  but  is  always  separated  from  the  prostate  by  a  groove. 

According  to  Ricordi  and  JuUien,  chronic  Cowperitis  runs 
a  different  course,  being  manifested  only  by  a  morbid  secretion 
without  subjective  symptoms.  In  some  cases  this  secretion  is 
opaline  and  occasionally  becomes  purulent,  and  cannot  be  dis- 
tinguished from  that  of  chronic  urethritis.  In  other  cases  the 
discharge,  which  passes  the  meatus  in  the  morning,  is  a  gelat- 
inous, stringy  mass,  which  is  found  under  the  microscope  to 
contain  the  epithelium  of  Cowper's  glands. 

In  the  absence  of  post-mortem  examinations  and  the  strik- 
ing similarity  of  the  symptoms  with  those  of  chronic  urethritis, 
the  question  of  the  existence  of  chronic  Cowperitis  must  re- 
main an  open  one.    I  have  never  observed  such  cases. 

Diagnosis  and  Differential  Diagnosis. 

This  is  evident  from  the  symptoms,  but  it  is  especially  the 
inflammation  limited  to  the  gland  which  cannot  easily  be  mis- 
taken. In  advanced  cases  the  diagnosis  becomes  more  dilfi- 
cult.  It  is  then  possible  to  mistake  it  for  simple  cutaneous 
abscess  of  the  perineum,  cavernous  inflltrations  and  abscessi's 
of  the  bulb.    The  cutaneous  abscesses,  however  large  they 
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may  be,  are  not  apt  to  cause  compression  of  the  bulb,  Al>- 
scesses  of  the  bulb  are  distinguished  by  their  median,  more 
anterior  position,  from  the  asymmetrical^  more  posterior 
Cowperitidea  Urinary  inllltrations  resulting  from  stricture 
are  recognized  by  the  fact  that  they  follow  chronic  urethritis, 
kave  long"  been  preceded  by  symptoms  of  narrowing^  and  that 
the  narrowing"  does  not  disappear  after  pei*fordtion  or  incision. 

Prognosis, 

This  is  favorable  when  the  disease  is  confined  to  the  gland, 
but  a  guarded  prognosis  shoold  always  be  given  when  the 
inflammation  extends  to  the  [>eri-glandular  tissue,  inasmuch 
as  ui'inary  infiltration,  fistula,  and  fibi-ous  compressiou  of  the 
urethra  may  give  rise  to  disagi'eeable  or  even  dangerous 
symptoms. 

Treatment. 

This  consists  simply  of  the  cessation  of  all  local  treatment 
of  the  urethritis,  rest,  and  cold  compresses  and  ice-bags  to  the 
perineum  in  the  acute  stage,  if  no  fluctuation  is  felt*  If  fluct- 
uation is  present  it  must  be  treated  surgically  by  immediate 
incision.  Induration  of  the  gland  or  peri-glandular  tissue  dis- 
appears on  inunction  of  gray  ointment  or  application  of  vapor 
compresses, 

IV.  INFLAMHATION  OP  THE  PROSTATE. 

General,  Remarks. 

That  the  prostate  may  take  an  active  pai*t  in  the  blenor- 
rhagic  process  is  an  old  experience*  Indeed  the  part  pluyed 
by  this  organ  was  often  exaggerated  in  former  tiuies.  Thus, 
Zoller,  Littre  and  Warren  regarded  clap  as  an  inflam- 
mation and  suppuration  of  the  prostate.  This  view  was 
owing  to  tbe  fact  that  an  autopsy  is  rarely  held  on  simple, 
uncomplicated  gonorrlnca  and  only  as  tlie  result  of  intercur- 
rent affections,  while  urethritis  only  terminates  fatally  when 
aggravated  by  sevei^e  complications,  among  the  most  promi- 
nent of  which  is  prostatitis. 
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The  prostate  also  played  a  large  part  in  the  pathology  of 
clap  even  after  clearer  views  of  the  nature  of  the  disease  were 
entertained.  Thus,  Swediaur  and  Qirtanner  (1803)  located 
chronic  blenorrhoea  in  the  prostate,  claiming"  that  the  latter 
was  more  or  less  affected  in  almost  every  case.  The  prostate 
sometimes  remained  swollen,  large  and  hard,  even  after  com- 
plete recovery  from  the  clap.  The  hardness  and  enlargement 
increase  until  finally  the  prostate  occludes  the  neck  of  the 
bladder.  Wendt  (1827)  thought  that  the  prostate  is  more  or 
less  implicated  in  every  violent  gonorrhoea,  and  Vidal  (1854) 
believed  that  clap  plays  its  part  in  the  etiology  of  prostatic 
hypertrophy  of  old  age. 

Accurate  investigations  have  shown  that  the  prostate 
may  be  affected  as  the  result  of  acute  as  well  as  of  chronic 
gonorrhoea.  We  must  therefore  distinguish  acute  as  well 
as  chronic  diseases  of  the  prostate,  which  generally  follow 
the  corresponding  forms  of  urethritis.  The  spread  of  the 
process  is  due  to  various  causes,  but  they  always  consist  of 
irritants  which  gives  rise  to  exacerbations  of  the  urethritis, 
such  as  excesses  in  Baccho  et  Venere,  immoderate  exercise, 
local  irritation  (strong  injections,  catheterization,  etc.).  Cer- 
tain prostatitides  develop  spontaneously  or  at  least  without 
any  ascertainable  cause.  The  ready  passage  of  the  inflamma- 
tion from  the  mucous  membrane  to  the  prostate  is  explained 
by  their  intimate  anatomical  connection. 

Symptomatology. 

Acute  Prostatitis. — Implication  of  the  prostate  in  acute 
urethritis  from  direct  continuation  of  the  inflammation  from 
the  mucous  membrane  can  only  occur,  as  a  matter  of  course, 
when  the  pars  prostatica  is  the  site  of  the  blenorrhagic  proc- 
ess. Hence  posterior  urethritis  alone  is  followed  by  prosta- 
titis, and  the  latter  will  not  appear  until  the  third  week  after 
infection.  An  exception  obtains  in  those  cases  in  which  pus 
is  carried  into  the  pars  posterior  at  the  beginning  of  an  acute 
urethritis  by  instrumental  examination. 

According  as  the  extension  of  the  blenorrhagic  process  to 
the  pars  posterior  occurs  acutely  (on  account  of  external  in- 
juries) or  spontaneously  and  slowly,  it  will  be  accompanied  by 
the  well-known  symptoms  or  run  a  latent  course. 
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The  devi'loptnent  of  prostatitis  is  thKn'fore  either  preceded 
by  the  symptoms  of  acute  posterior  urethritis  or  the  latter 
are  absent. 

Or  the  extension  of  the  process  to  the  pars  posterior  may 
bo  almost  or  entirely  coiiicitlent  with  the  acute  prostatitis,  so 
that  the  symptoms  of  hoth  will  occur  to;^ether, 

I  cannot  state  in  fl^^'ures  tlie  frequency  with  which  acute 
posterior  urethritis  is  complicated  by  prostatitis,  but  it  is  un- 
doubtedly very  frequent.  Sig-mund  {1858)  believed  that  every 
clap  which  had  lasted  several  weeks  was  followed  by  swelling" 
of  the  prostate,  which  is  often  very  considerable,  and  which 
may  not  disappear  even  after  recoverj"  from  the  clap.  Mon- 
tag-non  and  Erand  state  that  the  prostate  is  attacked  in  70 
per  cent,  of  the  cases  of  posterior  nrethritts. 

The  prostate  may  take  part  in  acute  posterior  urethritis 
in  four  different  ways. 

Cfmgestion  of  the  Prostate, — This  is  the  most  frequent 
form.  The  posterior  urethritis  has  begun  either  in  the  well- 
known  way  or  lias  dev^eloped  in  an  entirely  latent  manner, 
when  the  patient  complains  of  a  feeling  of  pressure  and 
weight  in  the  perineum  and  fullness  in  the  rectum.  Vesical 
tenesmus  is  somewhat  increased,  and  defecation  is  apt  to  be 
painful,  especially  if  the  fsecal  masses  are  llnu.  On  exannna- 
tion  per  rectum  the  prostate  is  found  enlarged^  either  uni- 
formly or  irregularly,  feels  warmer,  and  is  painful  on  pressure. 
The  urethral  secretion  does  not  diminish,  tlie  test  of  the  two 
beakers  shows  cloudiness  of  hotlu  This  condition  lasts  so  long" 
as  the  acute  stage  of  the  blenorrhct^a  continues  and  disap- 
pears spontaneously  in  a  few  days.  External  irritjints  at  this 
time,  particularly  injections  and  coitus,  may  increase  the  con- 
gestion and  give  rise  to  inflammation.  Frequent  pollutions, 
resulting  from  the  increased  sexual  excitability  induced  by 
disease  of  the  pars  prostatica,  may  have  the  same  eftect.  But 
we  must  be  on  our  guard  agahist  declaring  every  tenderness 
of  the  prostate  on  pressure  thrtnigh  the  rectum  as  congestion, 
because  tliis  may  he  simulated  hy  the  more  tenderness  of  the 
pal's  prostatica. 

Acute  Folliculitis. — Usually  during  the  stage  of  acute 
posterior  urethritis,  or  when  exacerbation  of  an  inflammation 
of  the  pars  posterior,  whicli  lias  run  its  course,  lesults  from 
external  injuries  (injections,  coitus,  onanism),  the  patient  ex- 
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periences  an  increasing"  vesical  tenesmus,  generally  within  six 
to  twenty-four  hours  after  the  action  of  the  exciting  cause. 
As  a  rule  the  tenesmus  lasts  only  a  few  hours,  at  the  most  a 
day,  and  compels  the  patient  to  urinate  every  half  hour  or  even 
more  frequently.  The  increased  secretion  of  pus,  which  would 
otherwise  have  followed  the  exciting  cause,  remains  absent, 
but  both  portions  of  urine  are  cloudy.  The  cloudiness  is 
mucus,  and  is  deposited  after  a  long  time  in  the  shape  of 
small  flakes.  The  addition  of  acetic  acid  sometimes  causes 
partial  clearing  up,  an  evidence  that  phosphaturia  is  also  pres- 
ent. The  contraction  of  the  neck  of  the  bladder  on  the  pas- 
sage of  the  last  drops  of  urine,  and  the  elevation  6i  the  peri- 
neum by  its  muscles,  are  attended  by  a  burning  or  shooting 
pain  which  the  patient  often  locates  accurately  in  the  same 
point.  Micturition  is  also  attended  with  a  burning  pain  in  a 
fixed  point  of  the  deepest  portion  of  the  urethra.  On  rectal 
examination  the  prostate  hardly  appears  to  be  enlarged,  but 
one  or  two  firm  nodules  as  large  as  a  pea,  w^hich  are  sharply 
defined  from  the  remaining  soft  parenchyma,  can  be  felt, 
usually  only  in  one  lobe.  Pressure  on  these  nodules  causes 
shooting  pains.  If  no  further  morbific  infiuences  are  at  work 
the  subjective  s^Tnptoms  disappear  rapidly,  the  nodules  arc 
absorbed,  and  the  original  condition  returns  or  an  exacerba- 
tion of  the  urethritis  sets  in. 

Parenchymatous  Prostatitis. — This  may  develop  directly' 
or  from  either  of  the  previously  mentioned  forms.  It  usually' 
begins  with  increased  tenesmus,  a  feeling  of  fullness  in  the 
rectum  and  pressure  on  the  perineum.  The  secretion  disap- 
pears, fever  sets  in  and  all  the  symptoms  are  aggravated. 
Micturition  is  obstructed  by  the  swelling  of  the  prostate,  and 
a  small  stream  is  discharged,  with  violent  contraction  of  the 
abdominal  muscles.  Defecation  is  very  painful  from  pressure 
on  the  swollen  gland.  At  the  same  time  there  are  spontane- 
ous, violent,  shooting  or  boring  pains  in  the  perineum,  which 
radiate  towards  and  along  the  urethra,  and  also  towards  the 
rectum,  small  of  the  back,  and  thighs.  Some  patients  describe 
a  sensation  of  a  painful  "  nut ''  in  the  rectum.  Rectal  tenes- 
mus is  also  distressing.  Pressure  on  the  perineum  is  painful, 
so  that  the  patients  are  usually  unable  to  sit,  but  assume  a 
recumbent  position  with  fiexed  thighs.  Rectal  examination  in 
these  cases  often  shows  very  considerable  swelling  of  the 
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prostate,  which  is  tender  on  prt\ssnrt%  wann  to  the  feel  and 
projects  far  into  \\\v  reclnni.  Tlie  syniplonis  increase  111 
severity  for  five  to  six  days*  The*  t^iilargeiiient  of  the  gland 
may  cause  complete  retention  of  nrine  and  fa?ces  which,  asso- 
ciated with  the  constant  vesical  and  rectal  tenesmus,  entails 
the  ^^eatest  distress.  Towards  the  end  of  the  ilrst  week  the 
symptoms  may  rapidly  subside  and  the  enlarg:ement  of  the 
Jutland  disappear,  or  supi>uration  occurs,  attended  with  in- 
creased pains,  which  assume  a  thiobbiiiij:^"  character,  and  chills 
which  occur  on  one  or  more  evenings.  The  puruleiit  deg-enera- 
tion  then  proceeds  rapidly,  and  distinct  fiuctiiation  is  felt  per 
rectuui  in  three  to  four  days.  If  t!ie  process  is  left  to  itself 
perforation  si'ts  in,  the  capsule  in  which  the  pus  is  situated 
yielding  at  some  point.  If  this  is  towards  the  urethra  the  pus 
will  empty  into  the  latter.  The  patient  then  exp(*riences  an 
acute  pain,  usually  during  defecation  or  micturition,  and  a 
stn:*am  of  bloody  pus  flows  froai  the  urethra.  The  rupture 
is  followed  by  rapid  remission  of  all  the  symptoms. 

Or  the  capsule  ruptures  at  some  other  point  and  the  pus 
passes  into  the  loose  cellular  tissue  and  between  the  fasciie  of 
the  pelvis.  It  nuiy  make  its  way  either  toward  the  rectum, 
into  which  it  perforates,  or  towards  the  perineum.  HeiT  a 
swelling  forms,  above  which  the  skin  reddrns  and  softens*  and 
ruptuiv  takes  place.  Various  remarkable  patiis  may  also  be 
followed  by  the  pas.  Among  102  cases,  collated  by  Segond 
(1880)>  the  discharge  occurred  in 

64  cases  into  the  urethra, 
"       "    rectum, 
«       •*    perineum, 
"       "    iscliio-i'ectal  fossa, 
"       "    inguinal  region, 
through  the  obturator  foramen. 
"  "    umbilicus. 

"  ^*     sciatic  foramen, 

at  the  edge  of  tlie  false  ribs. 
into  the  abdominal  cavity, 
"       *'   cavity  of  Hetzius. 

In  simple  cases  the  formation  of  granulations  now  begins 
in  the  abscess  cavity,  and  rapid  recovery  follows. 

But  the   proximity  of  the  urethra,  bladder  and  rectum 


43 

i( 

15 

it 

8 

it 

3 

it 

0 

ti 

case 

it 

it 

t€ 

it 

^ 


228  Blenorrhoea  of  the  Sexual  Organs. 

furnish  so  many  dangers  for  inoculation,  which  may  also  occur 
from  the  outside.  And  so  the  entrance  of  urine  or  faeces,  and 
therefore  urinary  infiltration,  septic  infection,  gangrene  and 
pyaemia,  are  not  uncommon  terminations. 

Coincident  perforation  into  the  urethra  and  the  rectum  or 
perineum  may  form  an  unnatural  passage  for  the  urine,  which 
may  lead  to  infiltration  or  the  development  of  annoying 
flstulae. 

Parenchymatous  prostatitis  is,  therefore,  a  very  serious 
affection.  Among  Segond's  114  cases  recovery  occurred  in 
70  cases;  death  occurred  in  34  cases;  urinary  flstulae  occurred 
in  10  cases. 

In  addition  to  the  termination  in  complete  resolution  and 
in  suppuration  there  is  a  third  and  rarer  termination,  viz.^ 
induration.  The  acute  symptoms  and  subjective  phenomena 
disappear,  but  rectal  examination  shows  that  the  prostate  is 
distinctly  enlarged  and  firm.  This  enlargement  may  diminish 
gradually,  or  it  is  followed  by  hypertrophy  of  the  prostate. 

Unlike  the  acute  forms  just  described  some  cases  run  an 
insidious,  torpid  course.  Some  external  injury  is  followed  by 
slight  vesical  tenesmus,  which  is  not  very  annoying  to  the 
patient.  Local  remedies  are  discontinued,  but  the  secretion 
remains  profuse.  Five  or  six  days  later,  during  which  time 
the  patient  attends  to  business,  and  can  ride,  walk  and  sit 
without  difficulty,  chill  and  fever  set  in,  with  some  pain  in 
urination  and  defecation.  On  examination  per  rectum  we  are 
greatly  astonished  to  find  a  large,  already  fluctuating  enlarge- 
ment of  the  prostate.  Pitman  describes  a  case  of  this  kind 
and  I  have  observed  several,  so  that  I  lay  it  down  as  a  rule 
that  the  prostate  should  be  examined  at  once  whenever  fever 
occurs  during  the  course  of  gonorrhoea. 

Periprostatic  Phlegmons.— Fau^ert,  Parmentier  and  Du- 
brueil  call  attention  to  the  fact  that  inflammation  of  the  peri- 
prostatic tissue  results  not  so  very  rarely  from  the  same 
causes  as  parenchymatous  prostatitis.  The  prostate  is  sur- 
rounded by  firm  cellular  tissue,  especially  behind  and  below. 
Collections  of  pus  form  here,  and  first  extend  upward  between 
the  prostate  and  rectum,  and  may  even  separate  the  perito- 
neum. The  pus  then  usually  seeks  the  perineum  and  may 
perforate  here  or  even  into  the  bulb  of  the  urethra.  It  forms 
more  rarely  between    the  prostate  and  the    urethra.    The 
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symptoms  are  very  like  those  of  acute  prostatitis;  tlu*  di:ii;'- 
josis  is  bas4:*cl  on  exaiiiiDation  per  rectum  whicli  shows  that 
le  prostate  is  intact.  As  rupture  occui's  usually  into  the 
perineum,  more  rarely  into  the  rectum,  the  course  is  g-eueraUy 
favorable 
much  to  be  feareth 


and  urinary  infiltration  and  ^ang-rene  are  not  so- 


► 


ChBONIC  PROSTATrnS. 

This  may  develop  as  the  residuum  of  acute,  especially  fol- 
licular,  prostatitis,  or  nuiy  be^'in  as  a  chronic  atfection  as  a 
complication  of  chronic  urethritis.  It  is  so  closely  connected 
with  the  symptomatologry  of  one  of  th<'  forms  of  chronic  pos- 
terior urethntis  that  we  have  already  descriljed  it.  I  will  here 
content  myself  with  recallinjET  attention  to  the  cardinal  symp- 
toms, prostatorriia*a  and  sexual  neurasthenia,  without  enter- 
ing: ag"ain  into  a  detailed  description. 


Pathological,  Anatomy 


Apartr  from  the  older  autopsies,  wlrich  refer  chiefly  to  sup- 
purating' prostatitis,  we  owe  our  knowled,i4'eof  the  pathological 
anatomy  to  Home,  Hannlton  and  Thompson,  thongfli  it  is  still 
defective  on  account  of  the  lack  of  suftlcient  material,  Thomp- 
son describes  the  chan^i^es  in  acute  prostatitis  as  follows:  The 
pi'ostate  is  swollen  to  three  or  hair  limes  tlie normal, and  feels 
Arm  and  toug^li.  The  arteries  are  filled  witli  dark  blood,  and 
tJie  nmcous  membrane  of  the  pars  prostatica  is  dark  red.  On 
section  the  tissues  appear  redtl(*r  than  normal.  Pressure  ex* 
presses  a  larg-e  amount  of  reddish  tin  id,  which  is  found,  under 
the  microscope,  to  consist  of  lymphs  blood,  prostatic  Ihiid,  and  a 
small  amount  of  pus.  As  the  inflamnuition  progresses  the 
amount  of  pus  increases,  and  on  section  tliroug^h  the  lobes  of 
the  prostate,  small  drops  of  pus  emerg-e  fi^om  the  g-lands.  In 
advanced  stages  we  fmd  more  or  h*ss  numerous  foci  of  pus, 

tfroni  the  size  of  a  hemp-seed  to  that  of  a  pea.  scattered  through 
the  substance  of  the  i>rostate.  This  pus  has  one  peculiarity, 
t?i2,,  that  it  is  mucous,  sticky,  and  mixed  with  bh)od.  The 
prostate  may  be  softened  and  gangrenous  in  small  spots,  the 
mucous  membrane  of  t.lie  urethra  is  rethlened  anci  tliickened, 
perhaps  co veiled  by  false  membi'anes^  or  it  is  partly  destroyed 
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by  ulceration  or  gangrene.    One  or  more  of  the  purulent  foci 
in  the  prostate  empty  directly  upon  the  mucous  membrane. 

In  chronic  prostatitis  Thompson  found  the  prostate  some- 
times enlarged,  sometimes  very  small,  its  consistence  softened, 
even  spongy.  A  section  has  a  dark  red  to  violet  color,  press- 
ure discharges  abundant  dark  fluid.  In  advanced  cases  cir- 
cumscribed deposits  of  pus  are  found,  perhaps  as  large  as  a 
hemp-seed.  The  mucous  membrane  of  the  pars  prostatica  is 
thinned  and  very  vascular,  the  openings  of  the  prostatic  glands 
are  extremely  large;  more  rarely  the  mucous  membrane  is 
thickened  and  has  a  livid  red  color.  Pus  is  found  not  infre- 
quently in  the  sinus  pocularis,  the  excretory  ducts  of  the  glands, 
and  in  small  cavities  which  communicate  with  the  urethra,  and 
also  in  cavities  within  the  periprostatic  cellular  tissue.  In 
Fuerbringer's  (1884)  case,  the  gland  was  enlarged  and  infil- 
trated with  broad,  firm,  ivory-white  bands  of  cicatricial  con- 
nective tissue.  The  walls  of  the  excretory  ducts  were  hj^per- 
plastic  and  infiltrated  with  small  cells;  the  ducts  were  dis- 
tended -with  an  opaque  mucous  fluid  like  that  described  in  the 
symptomatology"^  of  prostatorrhoea.  The  glandular  tissue 
proper  presented,  in  places,  marked  swelling  and  cloudiness 
of  the  epithelium  with  pronounced  interstitial  inflammation; 
no  abscesses. 

Diagnosis  and  Prognosis. 

Acute  prostatitis  presents  such  typical  symptoms  that  its 
diagnosis  is  unattended  with  diflftculty.  The  only  disease 
which  may  present  analogous  symptoms  at  the  start  is  acut^e 
posterior  urethritis,  and  this  indeed  takes  part  in  the  sympto- 
matology of  prostatitis.  The  differential  diagnosis  is  made  by 
examination  per  rectum,  which  should,  therefore,  not  be  neg- 
lected in  aciy  case  of  acute  urethritis  posterior.  It  is  in  this 
'way  alone  that  we  can  detect  recent  congestions  and  follicular 
inflammations,  and  thus  prevent  more  serious  parenchymatous 
inflammations. 

The  diagnosis  of  chronic  prostatitis  can  be  made  at  once 
by  examination  of  the  prostatorrhoeic  secretion,  examination 
with  the  endoscope  and  sound,  testing  the  urine,  and  by  the 
recognition  of  sexual  neurasthenia. 

Tlie  prognosis  of  acute  prostatitis  should  be  guarded.  The 
congestion  and  follicular  inflammation  and  many  parenchy- 
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matous  mflaiiunations  termiiKite  in  rt'soiutionj  but  the  ellects 
of  the  lattei*  form,  which  are  not  always  under  our  control, 
are  so  serious  that  caution  is  advisable,  even  if  the  process  is 
running-  a  favorable  course* 

This  is  also  true  of  chronic  prostatitis,  especially  in  view  of 
the  fact  that  the  neurasthenia,  which  so  fi'equently  accom- 
panies it,  may  persist  after  recovery  of  the  local  syraptonis. 

Treatment. 

Acute  Prostatitis,— The  chief  point  in  every  inflammation 
is  rest*  And  so  in  acute  prostatitis  we  must  secure  rest  in  bed/ 
and  also  n^st  for  the  organ,  i.e.,  avoid  injections,  jsive  the  well- 
knowo  antaphrodisiacs  (vide  Trcatmunt  of  Gooorrhtea)  and  se- 
cure easy  and  regular  evacnations  from  the  bowels.  Strict  anti- 
phlogrosis  is  indicated  so  long:  '^^^  suppuration  cannot  be  found. 
All  former  measures  have  become  superfluous  since  I  devised 
an  apparatus  which  pennits  the  local  application  of  co!(h  This 
(Fi«:.  27)  is  analogous  to  Arzberger's  hemorrhoidal  apparatus. 
It  consists  of  a  narrow  metallic  tip,  16  cm.  long,  whose  cavity 
is  divided  into  two  parts  by  a  septum  extending  almost  to  the 
end,  and  is  connected  with  two  tuV>es.  The  w^ell-oiled  tip  is 
inserted  into  the  rectum,  the  widest  portion  resting  directly* 
on  the  prostate.  Cokl,  oi"  even  ii'e*cold,  M'ater  is  now^  allowed 
to  flow  through  by  syi>hon  action,  and  this  cold  is  conveyed  to 
the  prostate.  This  apparatus,  appMed  for  an  hour  two  or  three 
times  daily,  has  done  excelh^nt  service  so  long  as  suppuration 
Avas  not  noticeable*  Two  days*  use  sufflces  to  dispel  the  in- 
flammation, even  in  acute  and  considerable  swellings.  At 
the  same  time  tlie  instrument  is  easily  inserted  by  the  pa- 
tient himself.  In  addition,  further  antiphlogistic  and  sympto- 
matic treatment  may  be  carried  out.  For  example,  inunc- 
tions  of  gray  ointment  to  the  perineum;  if  tlu*  pains  and 
tenesmus  are  \iolent  morphine  internally,  subcutaneously  and 
as  suppository.  Narcotics  are  given  to  relieve  the  retention 
of  urine,  wliich,  like  tlie  swelling,  depends  in  great  part  on 
I  the  spasm  of  tht*  spbincters.     It  is  only  in  case  of  urgent  ne- 

I  cessity  that  an  elastic,  narrow  catheter  is  carefully  passed 

I  into  the  bladder,  but  is  then  allowed  to  remain.     If  suppura- 

I  tion  sets  in,  the  case  must  be  treated  according  to  surgical 
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perineum.  At  all  events  this  is  to  be  ]) referred  to  opening*  the 
abscess  with  the  catlieter  from  the  urethra.  If  possible,  t\e., 
if  the  catheter  in  such  a  case  does  not  catch  in  the  opened  ab- 
scess ca\ity,  a  catheter  It  demetire  is  inserted  after  the  rupt- 
ure into  the  urethra  has  taken  phice. 


Fio.  87. 

Chronic  Pro,^tatitis. — In  this  form  the  ti^eatment  of  the 
prostatorrhoea  and  chronic  urethritis  is  the  most  important. 

The  prostatorrho'a  may  be  treated  by  the  use  of  Wintor- 
iiitz's  psychrophore,  wliich  I  have  previously  described.  In 
many  cases  the  apparatus  shown  in  Fig*.  t*7  has  been  very  us©- 
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ful,  but  instead  of  cold  water  I  apply  warm  water  (37  to  4*^" 
C.)  for  an  hour  every  day.  Good  results  are  also  obtained 
from  the  subsequent  application  of  the  followin;^ suppositories: 

3  Potaas.  indid., ^r.  vij 

lodin.  p., gT,  } 

Extr.  belladoiL,    ......  gr.  j 

Butyr,  cacao  q.  s.  f.  suj^positor.  No.  V. 

The  urethral  treatment  eonsists  of  the  application  of  solu- 
tions of  nitrate  of  silver  (1  to  5  per  cent.)  or  potassium-iodide 
iodine-lanolin  ointments,  particularly  the  latter.  Good  results 
often  follow  tlie  introduction  of  sounds  of  largre  calibre. 

The  neurasthenia  is  often  cured  by  the  local  treatment  of 
the  prostatitis.  If  neurasthenic  symptoms  remain  after  re- 
covery from  tlie  prostatitis  and  chronic  urethritis,  thr^y  are  to 
be  treated  by  the  cold-water  cure,  iron  and  arsenic,  sea  bath- 
ing', Playfaii**s  cure,  according-  to  the  severity  of  the  process. 


V.  IXFLAMxMATION   OF   THE   EPIDIDYMIS. 
General  Remarks. 

The  knowledge  of  this,  the  most  fivqueut  complication  of 
the  blenorrha^nc  process,  is  ahnost  as  ancient  as  that  of  g:on- 
orrho^a  its*'lf.  But  we  poss(\ss  no  accurate^  data  roucernin,£r 
the  frequency  of  its  occurrence. 

Rullet  observed  078  cases  of  epididymitis  {27.9  per  cent.) 
anion;,'- 2435  cases  of  clap;  JidUen  'Ml  (15/^  per  cent.)  among* 
2500  cases;  Tarnowsky  <J7:]  (lil2  per  cent.)  amon^  5:303  cases, 
and  I  ol>sei'ved  during  a  five  years'  hospital  sei*vice,  548  (29,9  per 
cent.)  epididymitides  amon^^  1844  cases  t>f  urethritis^  But  all 
tiifise  fl^'-nres  are  derived  fi'om  hospital  nuiterial,  and  hence  are 
certainly  too  high,  because  it  seems  evident  h  priori  that  pa- 
tients sufferin^^  from  epididymitis,  bein^  unable  to  work,  will 
then  enter  the  iiospital  in  larger  numbers  than  those  sulfering- 
from  simple  uretliritis.  In  fact,  Ber*?,  taking  his  statistics 
fi*om  private  practici*,  stati-s  that  he  has  seen  epididymitis  in 
7.5  per  cent,  of  all  urethritides. 

In  the  large  majority  of  cases  epididymitis  is  unilaterah 
It  was  maintained  formerly  tliat  there  is  a  great  predominance 
on  the  left  side,  and  various  explanations  were  offered,  for  ex- 
ample, that  the  majority  of  men  "  dress  ^*  on  the  left  side,  so 
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that  the  left  testicle  is  exposed  more  readily  to  pressure  and 
contusions.  The  predominance  of  left  varicocele,  the  pressure 
exerted  by  the  sigmoid  flexure  on  the  left  vas  deferens,  were 
also  mentioned  as  factors.  But  examination  of  a  large  statis- 
tical material  shows  that  the  difference  between  both  sides  is 
very  small  and  requires  no  explanation. 

The  situation  of  the  epididymitis  is  given  as  follows: 


Right  Bide. 

Left  side. 

Both  sides. 

Total. 

Gaussaille, 

45 

24 

4 

73 

D'Espirie, 

12 

11 

6 

29 

Aubry, 

40 

52 

7 

99 

Castelnau, 

125 

133 

7 

265 

Curling', 

21 

14 

1 

36 

Sigmund, 

60 

48 

6 

114 

Foumier, 

102 

126 

35 

263 

Turati, 

191 

192 

25 

408 

Le  Fort, 

249 

200 

41 

490 

Ramorino, 

29 

37 

— 

66 

Gamberini, 

15 

10 

3 

28 

Breda, 

64 

53 

4 

121 

Jullien, 

167 

182 

33 

382 

Kuehn, 

70 

67 

12 

149 

Unterberger 

,         35 

25 

5 

65 

Author, 

275 

251 

22 

•  548 

1500     1425     211      3136 

From  these  tables  it  appears  that  the  difference  between 
the  two  sides  is  extremely  small,  and  that  bilateral  epididymi- 
tis is  rare. 

This  complication  results  from  the  direct  continuation  of 
the  blenorrhagic  process,  and  will  only  develop  after  the  proc- 
ess has  reached  the  pars  posterior..  Hence  the  earliest  period, 
as  a  rule,  is  the  end  of  the  second  or  beginning  of  the  third 
week.  Exceptions  may  arise  if  the  gonorrhoeal  pus  is  carried 
mechanically,  at  an  earlier  period,  into  the  pars  posterior, 
here  produces  inflammation  and  propagation  to  the  epididy- 
mis. The  statistics  of  Fournier,  Le  Fort,  Gaussaille,  D'Espin6, 
Aubry,  Castelnau  and  Unterberger  give  the  following  results 
with  regard  to  the  onset  of  epididymis: 
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Hence  more  than  half  of  the  cases  (612  out  of  1015)  began 
two  to  five  weeks  after  infection,  and  absolutely  the  largest 
number  (191  cases)  in  the  fourth  week.  Vidal  and  Sturj^is  also 
report  the  earlier  occurrence  of  epididymitis,  and  even  so  criti- 
cal and  experienced  an  observer  as  Ber*?h  states  that  in  two 
of  his  cases  the  epididyniitis  developed  soon  after  exhaust- 
ing? coitus,  a  few  da^\'s  before  the  discharge  beg^an,  and  in  two 
others  be^^i-an  with  the  discharge  durin*?  tlie  first  week. 
Nevertheless  I  am  extremel}^  skeptical  concerning  such  state- 
ments, not  that  the  patient  always  mtends  to  deceive  us,  but 
how  many  individuals  suffer  fi'om  chronic  posterior  urethritis 
without  knowiug^  it,  and  cannot  this  produce  epididymitis 
when  an  exacerbation  results  from  pronounced  morbific 
influences? 

Al!  tliose  causes  which  give  rise  to  exacerbations  of  urethri- 
tis, and  which  we  have  frecpiently  referred  to,  also  give  rise  to 
the  developiuent  of  epididymitis,  Le  Fort's  statistics  are 
interesting  with  regard  to  the  statement  so  frequently  made 
that  the  ti'eatraent  of  gonorrhrea  is  the  chief  cause  of  tine  de- 
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velopment  of  epididymitis.    576  cases  were  classified  as  follows 
according  to  the  previous  treatment: 

No  treatment, 264  cases. 


Balsams  alone,   . 
Injections  alone, 
Balsams  and  injections. 
Treatment  unknown. 


73 
82 
60 
97 


Tlie  untreated  cases,  accordingly,  are  those  in  which  epi- 
didymitis is  most  frequent.  This  is  probably  not  due  exclu- 
sively to  the  absence  of  treatment,  but  it  is  to  be  assumed 
that  careless  patients  will  add  positive  injurious  influences  to 
the  negative  one  of  absence  of  treatment.  These  include  ex- 
cesses in  Baccho  et  venere,  bodily  strain,  improper  treatment. 

Desfries  (1878)  attributes  epididymitis  to  the  retention  of 
semen  resulting  from  the  continence  rendered  necessary  by 
the  blenorrhcea.  It  is  true  that  individuals  who  remain  con- 
tinent during  a  long-continued  blenorrhcea,  suffer  from  pain 
along  the  vas  deferens,  dragging  and  heaviness  in  the  testicles 
(seminal  colic),  but  these  are  not  apt  to  be  mistaken  for  epi- 
didymitis, and  we  therefore  adhere  to  the  old  view  that  this 
complication  results  much  more  often  from  losses  than  from 
retention  of  semen. 

Symptomatology. 

Acute  epididymitis  usually  begins  brusquely.  A  violent 
pain  in  the  testicle  is  suddenly  felt,  "  as  if  molten  lead  had 
dropped  into  the  testicle,"  fever  and  malaise  set  in,  and  the 
disease  is  fully  developed  at  the  end  of  a  few  hours. 

In  rarer  cases  prodromal  s^Tnptoms  are  observed.  The 
patients  complain  of  general  malaise,  slight  chilliness,  and 
anorexia;  then  vesical  tenesmus  appears,  with  pain  in  the 
inguinal  region,  near  the  external  ring,  radiating  towards  the 
testicle  and  kidney,  and  finally  persisting  in  the  testicle.  The 
secretion,  which  had  been  abundant  hitherto,  usually  ceases. 
Among  141  cases  examined  by  Aubry,  the  urethral  secretion 
disappeared  in  81,  was  materially  diminished  in  58  cases,  and 
in  only  2  cases  did  it  increase  with  the  onset  of  the  epididymi- 
tis. 

The  most  constant,  often  the  sole  symptom,  is  a  suddenly 
occurring,  fixed  pain  in  one  testicle.     On  palpation  the  patient 
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usually  feels  a  swelling'  as  lar«re  as  a  hazel  nut  or  walnut. 
This  swelling  is  conflneil  at  first  to  the  head,  more  rarely  to 
the  tail  of  the  epididymis,  is  sliarply  defined,  and  is  extremely 
painful  on  palpation. 

The  swellii)]^  extends  very  rapidly  to  the  entire  epididymis, 
and  Ti^ithin  twenty -four  hours  from  the  be^nnnin^'*  of  the  affec- 
tion the  enlargement  is  visible  to  the  eye,  the  integument  of 
the  affected  side  of  the  scrotum  is  red,  warm  and  tense.  On 
examination  the  normal  testicle  is  fomid  surrounded  above, 
behind,  and  beknv  by  a  semilunaT\  moderately  firm  and  ex- 
tremely painful  swelling,  the  inflamed  epidklymis. 

In  many  cases  the  process  remains  at  this  stage.  The  en- 
largement and  tenderness  of  the  epididymis  and  the  violent 
spontan(»ous  pains  increase  for  a  few  days.  The  patient,  un- 
able to  move  on  account  of  the  threatened  exacerbation  of 
the  pains,  assumes  the  dorsal  position  in  bed,  and  supports 
the  affeeteti  side  l\y  drawing  upon  it  hy  partial  flexion  of  the 
corresponding  lower  limb.  In  a  few  days  the  pains  disappear 
spontaneously,  the  inflammatory  stage  is  over. 

In  otlier  cases  the  inflammation  and  swelling  are  not  con- 
fined to  the  epididymis.  It  t^xtends  per  continuitafcem  to  the 
spermatic  cord,  attacking  particukiriy  the  vas  defi*rens.  The 
latter  appears  firmer  than  normal,  is  tender  on  pressure,  and 
can  be  traced  into  the  external  inguinal  ring  as  a  round  cord 
as  thick  as  a  raven  s  quill.  In  some  cases  it  can  also  he  fol- 
lowed, per  rectum,  to  the  prostate  as  a  flrm^  tender  coi'd,  and 
even  tlie  corresponding  half  of  the  prostate  appears  enlarg'ed, 
firm  and  tender. 

The  entire  spermatic  cord  may  also  take  part  in  the  in- 
flammation. It  is  then  swollen  and  shortened,  so  that  the 
affected  testicle  is  drawn  against  the  inguinal  ring,  and  is  the 
site  of  \iolent  pains. 

The  intlammation  may  also  extend  to  the  tunica  vag-inalis, 
where  it  gives  rise  to  increased  effusion  of  fluid.  At  f1i"st  the 
tunica  vaginalis  testis  alone  is  attacked.  Fluid  escapes  be- 
tween the  two  layers,  an  acute  hydrocele  testis  develops.  The 
size  of  the  affected  half  of  the  scrotum  is  nuiterially  eidarged 
by  this  very  considerable  and  rapidly  increasing  swelling. 
The  ti'stiele  itself  can  no  longer  be  fidt.  It  is  enclosed  in  front 
and  on  the  sides  by  a  tense  fluctuating  tumor,  behind  which 
is  the  Arm  enlargement  of  the  epididymis. 
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If,  as  a  developmental  anomaly,  the  two  layers  of  the  tunica 
vagrinalis  of  the  spermatic  cord  are  not  firmly  adherent,  an 
acute  exudation  may  form  between  them,  hydrocele  acuta 
funiculi  spermatid.  We  then  find  a  fluctuating,  tense,  sausag-e- 
shaped  tumor,  which  ends  at  the  external  inguinal  ring. 

When  the  swelling  has  thus  attained  <5onsiderable  dimen- 
sions, the  integument  of  the  corresponding  half  of  the  scro- 
tum does  not  remain  entirely  intact.  It  is  stretched  tightly 
over  the  tumor,  and  is  also  reddened,  swollen,  and  adherent 
to  the  subcutaneous  tissues  (eczema  glabrum). 

In  such  a  case  all  the  tissues  of  the  affected  half  of  the 
scrotum  participate  in  the  inflammation.  Concerning  the 
condition  of  the  testicle,  which  is  concealed  on  all  sides,  we 
can  obtain  no  information,  but  it  appears  to  be  the  least  af- 
fected of  all. 

All  these  changes  may  develop  rapidly.  The  disease  reaches 
its  acme  in  four  to  five  days,  remains  in  statu  quo  for  a  few 
days,  and  then  subsides,  the  infiammatory  symptoms  disap- 
pearing rapidly,  while  the  swelling  is  absorbed  very  slowly. 

The  course  just  described  presents  numerous  variations. 

In  the  first  place  the  onset  of  epididymitis  may  be  very 
violent. 

The  patient,  who  is  suffering  from  acute  urethritis,  exposes 
himself  to  some  injurj^  and  at  the  end  of  twelve  to  twenty- 
four  hours  is  attacked,  towards  evening,  by  violent  pains  which 
cannot  be  localized  accurately  and  involve  the  entire  abdomen. 
The  lower  part  of  the  abdomen  is  tympanitic,  tense,  and  ex- 
tremely sensitive  to  touch,  even  to  the  pressure  of  the  bed- 
clothes. There  is  high  fever,  reaching  to  39.5°  C  or  even  40°  C. 
The  pains  increase  from  hour  to  hour,  radiate  into  the  sacral 
region  and  thighs;  eructations,  singultus,  nausea  set  in, finally 
vomiting  of  greenish  bile-stained  mucus,  and  collapse.  The 
symptoms  create  the  impression  of  foudroyant  peritonitis,  and 
internal  incarceration  is  suspected.  Acute  delirium  tremens 
may  occur  in  drinkers.  On  the  following  morning,  when  the 
symptoms  have  subsided,  the  swelling  of  the  epididymis  is 
apparent.  Unlike  these  acute  prodromal  symptoms,  the  epi- 
didymitis which  supervenes  is  not  always  very  acute,  but  may 
be  confined  to  the  epididymis  or  a  portion  of  it.  In  these  cases 
we  evidently  have  to  deal  with  symptoms  of  violent  peritoneal 
irritation.    Hunter  was  the  first  to  direct  attention  to  them. 
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We  have  stated  that  the  disease  begins  in  the  epididymis, 
whence  it  extends  upwards  to  the  vas  deferens  and  prostate. 
In  rare  cases  the  pi'ocess  is  reversed ,  tlie  disease  pursues  a  de- 
cending  course.  After  vesical  tenesmus  and  cessation  of  thfe 
Secretion  a  partial  swelling  of  the  prostate  occurs,  confined  to 
Olio  lobe.  The  vas  di^ftnvns,  swollen  to  the  size  of  a  raven's 
<iiiil!,  can  soon  he  felt  to  one  side,  and  it  is  not  until  three  or 
four  days  later  that  a  circumscribed  and  moderately  painful 
swelling  of  the  epididymis  develops.  This  maj^  increase  to 
an  acute  extrcnsive  epididymitis  as  the  result  of  external 
causes.  In  a  few  cases  I  have  been  able  to  confirm  Berg-h's 
obsecrations  on  this  point. 

The  blenorrha^nc  inflammation  may  even  be  confined  to 
the  vas  deferens,  constituting  pure  chordonitis  btenorrha^ica. 
J,  Bell  (1794)  was  the  first  who  observed  a  few  cases  of  this 
kind.  In  one  of  these,  whicli  was  carefully  described,  the 
patient,  whose  gonorrha^al  secretion  suddenly  ceased,  began 
to  complain  of  violent  pain  at  the  neck  of  the  bladder,  extend- 
ing- towards  the  inguinal  i-egion  and  the  testicle.  A  tumor 
suddenly  developed  below  the  inguinal  ring,  at  first  as  thick 
as  a  raven's  quil^and  could  be  traced  as  far  as  the  epididTOiis. 
The  latter  as  well  as  the  testicle  was  unatTected,  Tlie  tumor 
rtipidly  increased  in  thickness  until  it  was  an  inch  in  diameter, 
had  an  elongated,  round,  almost  spindle  sliape,  and  extended 
to  the  upper  part  of  tlie  testicle.  Gosselin  reports  another 
case.  In  a  man  of  twenty-five  years,  Avho  had  sulfored  from 
blenoiThoea  for  five  months,  a  swelling  formed  in  the  scrotum 
at  the  level  of  the  head  of  the  epididymis.  It  formed  a  nodule 
as  large  as  a  hazel  nut,  terminating  above  in  a  cord  as  thick 
as  a  niven^s  quill,  and  cotdd  be  separated  from  the  epididymis. 
Rectal  examination  show{*d  nothing  abnormal.  Bergh  de- 
scribes a  similar  case.  Kohn's  patient,  a  servant  suffering 
from  urethritis,  suddenly  experienced  pain  in  the  right  side  of 
the  scrotum  after  a  paroxysm  of  coughing.  This  increased, 
and  fever,  constipation  and  vomiting  were  superadded.  A  cylin- 
drical  tumor  developed  in  the  right  inguinal  region,  beginning 
at  the  external  inguinal  ring,  passing  into  the  right  half  of  the 
scrotum  without  sharply  defined  boundary,  and  corresponding 

Eifco  the  course  of  the  right  spermatic  cord.  The  right  testis 
fend  epididyjuis  appeared  intat-t.  The  vas  deferens,  normal 
below,  passes  into  the  tumor,  the  skin  over  it  is  tightly 
L : 
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stretched,  and  its  temperature  is  elevated.  Pain  in  the  tumor 
spontaneously,  and  on  pressure  and  coughing.  The  tumor 
gradually  disappeared,  leaving  a  cord  as  thick  as  catgut  which 
was  recognized  as  the  spermatic  cord. 

An  equally  rare  form  is  disease  of  a  vas  aberrans.  GosseUn 
describes  the  case  of  a  young  man  in  whom,  during  the  third 
week  of  an  acute  urethritis,  a  painful  tujnor  developed  in  the 
scrotum,  as  large  as  a  hazel  nut  and  completely  free;  its 
pedicle  could  be  followed  to  the  neighborhood  of  the  epididymis 
and  the  origin  of  the  vas  deferens. 

Further  varieties  are  created  by  changes  in  the  position  of 
the  testis  and  epididymis. 

These  may  occur  within  the  scrotum,  the  mutual  relation 
of  the  testis  and  epididymis  being  changed  by  rotation  around 
the  horizontal  and  vertical  axes.  Royet  distinguishes  five 
forms: 

1.  The  epididymis  is  situated  in  front  of  the  testis. 

2.  It  is  on  the  outer  or  inner  side  of  the  testis. 

3.  The  testis  is  rotated  around  a  horizontal  axis,  passing 
from  right  to  left,  and  the  epididymis  is  situated  above  the 
testis. 

4.  Under  the  same  conditions  the  epididymis  may  be  situ- 
ated below  the  testis. 

5.  The  position  of  the  two  organs  is  subject  to  constant 
change. 

During  a  great  part  of  foetal  life  the  testicle  remains  in  the 
abdominal  cavity  and  descends  through  the  inguinal  canal 
into  the  scrotum  at  a  late  period.  Now,  it  may  happen  that 
the  testicle  remains  in  the  inguinal  canal,  or  it  may  go  too  far 
and  pass  into  the  perineum,  where  it  remains  on  one  side  of 
the  raphe,  or  finally  it  may  emerge  through  the  femoral  ring 
and  remain  fixed  beneath  Poupart's  ligament.  A  testicle 
situated  in  such  an  abnormal  position  may  be  attacked  during 
the  course  of  a  blenorrhagic  inflammation. 

The  most  frequent  form  is  intrainguinal  epididymitis.  MM. 
Robert,  Paris  and  Bouchard  have  described  cases  of  this  kind. 
In  mild  cases  the  patient  complains  of  pain  in  the  groin,  and 
a  painful  swelling,  covered  by  reddened  skin,  appears  there, 
but  rapidly  subsides  after  rest  and  antiphlogosis.  In  severer 
cases  the  tumor  is  as  large  as  a  hen's  egg  or  goose  ^ggy  with 
the  long  diameter  parallel  to  Poupart's  ligament.    It  consists 
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of  two  distinct  parts,  one  of  whicli  is  semilunar  in  shape,  situ- 
ated to  the  outside  and  below,  flnn,  the  other  is  situated  above 
and  Within,  is  oval  and  elastic,  creating  ahnost  the  impression 
of  fluctuation.  If  the  spermatic  cord  forms  a  loop  which  dips 
into  the  scrotum,  it  is  swollen  and  tender.  The  inflammation 
may  also  extend  to  the  tunica  vaginalis,  serous  etfusion  forms 
and  presents  distinct  fluctuatioiL  When  the  tunica  va^nalis 
communicates  with  the  abdominal  cavitj  circumscribed  or 
g:eneral  peritonitis  may  develop.  On  examination  of  the  coii^e- 
sponding-  half  of  the  scrotum  the  testicle  is  found  to  be  iihsent, 
and  the  patient  not  infrequently  tells  us  that  there  had  for- 
merly been  an  oval  swelling:  in  the  ^oin.  This  variety,  like 
subcruml  epididymitis,  is  apt  to  be  mistaken  for  a  bubo,  w^hile 
pei^inea  1  epididymitis  may  simulate  Cowperitis  or  a  periu!\'thral 
abscess.  Examination  of  the  scrotum  and  the  demonsti^tion 
of  both  testicles  or  the'  absence  of  one,  form  the  decisive  diag- 
ncjstic  factor, 

A  further  complication,  which  w*as  carefully  studied  by 
Ledonble,  is  owing*  to  the  fact  that  the  correspondinfr  half  of 
the  scrotum  contains  a  hernia  or  varicocele  in  addition  to  the 
testicle.  The  tail  of  the  swollen  epididymis  is  apt  to  adhere 
to  the  hernia  so  that  the  latter  becomes  irreducible,  and  the 
inflammation  may  also  extend  to  the  peritoneum  of  the  pi'o- 
tniding:  gut,  giving  iise  to  symptoms  of  incarceration  and  peri- 
tonitis. 

The  inflamed  epididymis  may  also  become  adherent  to  a 
varicocele,  causing  an  exacerbation  of  the  latter'. 

The  most  favoi'able  termination  of  epididymitis  is  recovery. 
Although  this  takes  place  in  the  majority  of  cases,  complete 
rest i tut Vf  ad  iutetjrum  is  a  comparatively  rare  event. 

It  is  true  that  the  inflanunalory  symptoms  disappear  and 
the  sw^elling  diminishes,  hut  the  absorption  of  the  infiltration 
is  incomplete.  In  some  portion  of  the  epididymis,  usually  the 
head,  a  nodule  remains,  as  large  as  a  pea  or  even  larger,  lirm, 
sharply  defined,  and  causing  little  annoyance  to  the  patient. 

New  injuries  occurring  during  the  course  of  the  urethritis 
may  be  followed  by  a  relapse  starting  from  this  nodule,  but 
finally  the  process  remains  stationary. 

In  other  cases  a  diffuse  uniform  thickening  of  the  head  or 
tail  of  the  epididymis  renuiins,  and  testifies  for  years  to  the 
process  which  has  run  its  course. 
16 
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These  residua  of  epididymitis  may  remain  in  any  part  in 
which  the  acute  inflammation  has  been  seated.  In  the  vas 
deferens  this  is  shown  by  the  persistence  of  a  firm,  painful  cord, 
in  the  tunica  vaginalis  by  the  fact  that  only  a  part  of  the  acute 
exudation  is  absorbed  while  the  rest  remains  in  the  form  of 
chronic  hydrocele. 

A  rarer  and,  naturally,  much  more  serious  termination  is 
suppuration.  Starting-  from  the  height  of  the  process,  which  is 
then  extensive  and  associated  with  acute  hydrocele  and  eczema 
g-labrum,  one  or  more  abscesses  develop,  attended  with  fever 
and  violent  pain.  The  abscesses  cause  bulging  of  the  skin, 
finally  rupture,  and  discharge  crumbly  pus.  This  is  attended 
usually  with  the  evacuation  of  a  yellowish,  bunched  mass, 
which  appears  to  consist  of  separate  threads.  When  these 
threads  are  pulled  upon,  they  may  be  drawn  out  to  a  consid- 
erable length.  This  is  the  coil  of  the  tubules  of  the  epididy- 
mis. If  only  one  abscess  forms  and  then  heals — this  is  at- 
tended usually  by  funnel-shaped  retraction  of  the  skin— a 
portion  of  the  epididymis  and  testis  may  remain  intact.  But 
if  several  abscesses  form,  the  entire  contents  of  one  half  of  the 
scrotum  are  usually  destroyed  by  purulent  degeneration  and 
elimination. 

In  other  cases  the  process  assumes  a  chronic  course  after 
perforation  externally  has  occurred.  The  perforations  are 
then  converted  into  fistulous  openings  which  discharge  small 
amounts  of  crumbly  pus,  but  the  destruction  continues  for  a 
very  long  time.  In  this  way  a  large  part  of  the  testicle  and 
epididymis  is  eliminated.  The  integument  of  the  scrotum 
usually  becomes  thickened  by  chronic  inflammation,  its  folds 
become  very  prominent,  and  hidden  between  them  are  the 
fistulous  openings,  which  are  often  retracted  into  a  funnel 
shape. 

Finally,  in  tuberculous  and  syphilitic  individuals  blenor- 
rhagic  epididymitis  may  furnish  the  starting-point  for  the  de- 
velopment of  corresponding  tuberculous  and  syphilitic  changes. 

The  course  of  bilateral  epididymitis,  which  is  a  rare  dis- 
ease, is  exactly  like  that  of  the  unilateral  affection.  The  in- 
flammation rarely  develops  at  the  same  time  on  both  sides, 
but  usually  begins  in  one  testicle  while  the  other  is  recovering. 
It  happens  not  infrequently  that  after  recovery  of  the  former 
the  one  first  affected  is  again  attacked. 
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An  important  question  refei-s  tn  the  serainal  chnng'es  re- 
suiting-  from  disf^ase  of  the  organs  whioli  produce  and  convey 
tlie  seuieii.  These  can  be  better  studied  in  bilateral  epididy- 
mitis, because  iu  unihiteral  disease  the  other  side  produces 
norma  I  semen. 

In  the  acute  stag-e,  during^  ^vhich  pollutions  are  not  imcom- 
raon,  the  semen  is  found  to  have  a  yellow  or  yellowish-giY^en 
color  from  the  be^innin^  of  the  inflammation,  and  leaves  stains 
upon  the  clothing  which  have  the  central  i^ray  color  of  normal 
semen,  while  there  is  a  yellow  ring*,  Mke  pus,  at  the  i>*!ripher3'. 
In  addition  to  the  ordinary  ce'llular  elements  of  the  semen  mi- 
croscopicai  examination  shows  uiultinuclear  pus  corpuscles  in 
larger  or  smaller  numbei's.  In  unilateral  epididymitis  sperma- 
tozoa are  usually  present  in  lar^e  numbers,  living  and  well 
develojHHl,  in  bilateral  epididymitis  they  are  generally  absent 
from  the  second  or  thinl  day  of  the  disease.  In  the  acute 
stage,,  after  the  urethral  suppuration  has  ceased  entirely  and 
the  unne  is  clear,  the  pus  whirli  is  mixed  with  the  seim*n  cau- 
not  come  from  the  urinary  passages— as  may  be  seen  in  pollu- 
tions during  the  acute  stage  of  a  simple  anterior  urethritis — 
but  must  be  derived  from  the  seminal  passages.  Fuerbringer 
states  that  the  pus  is  tlue  to  catarrh  of  tlu\se  parts.  As  the 
acute  symptoms  disappear,  the  amount  of  pus  in  the  semen 
diminishes,  the  latter  often  becomes  peculiarly  thni,  and  the 
spermatozoa  often  remain  absent  fur  sevi4*al  montlis.  This  is 
usually  associated  with  diminution  of  sexual  desire.  The 
spermatozoa  finally  return. 

More  important,  because  often  permanent,  are  the  changes 
induced  by  the  infiltrations  and  thickenings  which  are  left 
oven  These  thickenings,  consisting  of  connective  tissue  which 
gTo%vs  constantly  firmer,  enclose  the  excretory  canals,  and 
may  thus  prevent  1he  passage  of  semen  fnuu  the  testicle. 
Gosselin's  injection  experiments  have  shown  that  this  cou)- 
pression  of  tfie  ducts  of  the  epididymis  is  very  often  complete, 
but  not  infrequently  consists  merely  of  narrowing  of  the 
canals.  If  a  fibrous  nodule  is  situated  in  the  head  of  the  epi- 
didymis it  is  relatively  innocuous,  because  sufhcicnt  semen  can 
escape  through  t!u^  middfe  portion  and  tail  When  it  is  situ- 
ated in  the  tail  the  conditions  are  much  more  im favorable,  the 
interference  is  more  marked,  perhaps  even  complete. 

If  one  epididymis  alone  is  diseased,  the  other  performs  its 
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function  re^larly,  indeed  it  might  be  expected  to  act  vicari- 
ously. But  this  does  not  happen  in  all  cases.  At  least  Jullien 
states  that  in  the  acute  stage  of  certain  unilateral  epididymi- 
tides,  when  the  other  testicle  and  epididymis  appeared  to  be 
entirely  normal,  he  found  complete  absence  of  spermatozoa, 
and  that  after  the  disappearance  of  the  inflammatory  symp- 
toms he  has  observed  marked  oliguspermia,  which  often  lasted 
a  long"  time. 

In  85  cases  of  bilateral  epididymitis,  followed  by  indura- 
tions, Gosselin,  Godard,  Liegeois  and  Jullien  found  only  9  in 
which  the  spermatozoa  returned,  in  the  other  76  cases  asper- 
matism  remained.  It  is  questionable  whether  this  is  permanent. 
At  least  Horand  reports  concerning  several  individuals  who, 
although  suffering  from  old  bilateral  indurations,  became 
fathers  of  a  numerous  progeny.  Gosselin  made  the  interesting 
observation  in  these  cases  of  aspermatism  that  the  semen  re- 
tains its  external  characteristics,  consistence,  amount,  odor, — 
facts  which  are  explained  by  Fuerbringer^s  investigations  on 
the  composition  of  the  semen. 

Unilateral  suppuration  of  the  testicle  does  not  interfere 
permanently  with  the  function  of  the  other  testicle;  the  poten- 
tia  generandi  and  coeundi  is  retained.  Bilateral  suppuration 
causes  impotentia  generandi.  The  abilit3^  to  perform  coitus 
need  not  suffer,  as  is  shown  by  Bjoerken's  case.  A  man,  aet. 
twenty-three  years,  who  lost  both  testicles  in  rapid  succession 
from  suppurating  epididymitis,  performed  coitus  and  had  pol- 
lutions after  recovery.  The  ejaculation  did  not  contain  sper- 
matozoa. 

Pathological  Anatomy. 

While  the  relative  frequency  of  this  complication  and  its 
serious  significance  were  the  cause  of  our  early  knowledge  of 
this  condition,  it  also  led,  on  the  other  hand,  to  frequent  op- 
portunities for  anatomical  examinations. 

Nevertheless  one  eiTor  was  carried  down  to  the  beginning 
of  the  present  century,  to  which  the  disease  owes  its  popular 
name  of  "  swelled  testicle."  The  site  of  the  disease  was  located 
in  the  testicle,  and  the  affection  was  called  blenorrhagic  orchi- 
tis. So  far  as  I  know,  Monteggia  (1804)  was  the  first  to  make 
an  autopsy  in  a  case  of  epididymitis,  and  noted  that  the  testi- 
cle was  unaffected.    He  gives  the  following  description :  "  The 
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tunica  vag'inalis  was  adherent  to  the  albugiuea,  and  a  yellow 
puralent  fluid  was  found  below  brlwoeu  the  intlained  and 
thickened  membranes.  These  memlfranes  were  minx*  ailherent 
than  in  the  normal  condition.  The  membranes  of  the  dartos 
were  also  hard,  tliiekened  and  inflamed.  The  testicle  itself 
was  norm;il  and  not  in  the  least  tbickened.  In  that  portion 
of  the  tunica  va^nalis  which  is  usually  prolon*jr<^d  behind  tbe 
epididymis,  was  found  a  cavity  containing:  a  soft  yellow  sub- 
stance, which  was  probably  derived  fi-om  exuded  inUamnialoiy 
13'mph,  The  entire  prostate  fiad  under;jrone  suppuration  and 
was  separated  mto  diflerent  divisions  by  a  number  of  pus 
cavities.  These  abscesses  opened  into  the  urethra  in  three 
phi^ces;  twice  at  the  sides  of  the  caput  ^alhiuig"inis,  and  also 
further  hack  towards  the  neck  of  the  bladder.  The  pus  had 
also  pushed  back  the  capsult^  of  the  prostate  and  formed  a 
large  pus  cavity  between  the  neck  of  the  bladder  and  the  rec- 
tum.*' 

Gaussaille  published  the  reports  of  two  autopsies.  In  the 
first  the  epididymis  was  twice  its  normal  size,  firm  and  hard. 
The  testicle  also  appeared  to  be  doubled  in  size,  but  this  was 
found,  on  section,  to  be  due  to  an  accumulation  of  thick,  cloudy, 
slightly  bloody  serum  between  the  layers  of  the  tunica  vag'in- 
alis testis.  The  albuginea  was  thickened,  and  traversed  by 
dendritic  vessels.  The  substance  of  the  testicle  showed  no 
notable  changes. 

In  the  second  case  both  vesicula?  seminales  were  swollen 
and  firm,  and  the  vasa  deferentia  also  showed  tract*s  of  in- 
flammation. The  epididymes  were  enlarged  on  both  sides  and 
of  a  wine  red  color,  the  testicles  were  normal  in  size;  a  small 
amount  of  fluid  in  the  tunica  \"aginalis. 

Based  on  these  investigations  and  on  their  observations  in 
the  living,  Rochoux  and  Ricoixl  declared:  **Pas  d'aflcction 
blenorrhagiquedes  orgaties  contenusdans  l(\s  Imui^es  sans  en- 
gorgement de  repididytue;  *  and  tbe  truth  of  this  statement  is 
generally  recognized  at  the  present  time. 

Velpeau  made  an  autofjsy  on  a  man  of  twenty-two  years 
who  died  of  clujlera,  and  had  suffered  for  eigbtreu  days  from 
epididymitis.  Ho  found  the  tunica  vaginalis,  testicle,  and  the 
lu\ad  and  body  of  the  epididymis,  normal.  In  the  tail  was  a 
nodule  as  large  as  a  bean,  which  was  yellow  on  section.  The 
last  convolutions  of  the  vas  deferens  and  epididymis  appeared 
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dilated,  and  contained  pus.  No  spermatozoa  were  found  in 
the  vas  deferens  and  corresponding  seminal  vesicle. 

In  cases  of  intrainguinal  epididymitis  Paris  found  the  tunica 
vaginalis  adherent  to  the  testicle  and  covered  with  false  mem- 
branes, the  testicle  apparently  normal,  but  without  seminal 
elements,  and  usually  atrophic.  In  Gosselin's  case  the  testicle 
was  in  the  inguinal  canal,  the  epididymis  had  descended  into 
the  scrotum,  was  considerably  swollen,  and  infiltrated  with 
foci  of  pus. 

In  two  cases  Godard  found  the  seminal  vesicle  on  the  dis- 
eased side  smaller  than  on  the  other,  and  there  were  no  sper- 
matozoa in  the  vas  deferens,  while  they  were  abundant  on  the 
healthy  side. 

Schepelem  reports  an  interesting  case.  A  sailor,  aet.  seven- 
teen  years,  who  had  suffered  for  three  weeks  from  blenorrhcea, 
and  for  eight  days  from  left  epididymitis,  w^as  suddenly  at- 
tacked by  right-sided  peritoneal  symptoms  and  died  in  thirty- 
six  hours. 

The  autopsy  showed  that  the  cause  of  death  was  typhlitis, 
perforation  of  the  vermiform  appendix  and  peritonitis. 

The  urethra  was  reddened,  especially  in  the  most  posterior 
portion.  The  entire  left  vas  deferens  was  half  again  as  thick 
as  the  right,  its  vessels  were  injected  and  tortuous,  the  cauda 
of  the  left  epididymis  was  swollen,  infiltrated,  firmly  fibrous, 
and  the  anterior  portion  contained  a  collection  of  pus  as  large 
as  a  pea.  The  remainder  of  the  epididymis  was  somewhat 
enlarged,  the  testicle  was  normal.  In  the  tunica  vaginalis  was 
a  small  quantity  of  fluid,  and  beginning  adhesive  inflammation 
corresponding  to  the  cauda.  The  tunica  propria  was  thick- 
ened, and  adherent  to  the  lower  part  of  the  scrotum.  Micro- 
scopic examination  showed  slight  catarrh  of  the  vas  deferens. 

Finally,  we  owe  to  Rougon  the  history  of  the  following  in- 
teresting case.  An  artillery  officer,  aet.  thirty-five  years,  is 
brought  to  the  hospital  in  a  dying  condition.  The  skin  is  cold 
and  clammy,  the  face  pinched,  the  pulse  rapid,  small  and 
thready;  pain  in  the  head,  thirst,  nausea,  vomiting  of  bile. 
The  abdomen  tense  and  painful,  especially  in  the  region  of  the 
right  iliac  fossa.  Right-sided  epididymitis  with  acute  hydro- 
cele of  the  tunica  vaginalis.  The  autopsj'- showed :  the  abdo- 
men distended  with  gas,  ecchymoses  in  subperitoneal  cellular 
tissue  on  right  side.    Peritoneum   covered  with  false  mem- 
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l)ranes,  especially  in  the  ri^urht  iliac  fossa;  about  300  ^riii,  stTo- 
puruleiit  Ihiitl  in  the  iiiue  fossa  anti  pelvis,  luOgr.  sero-puruleDt 
fluid  in  the  rig:ht  tunica  vaginalis  propria  testis,  the  membrane 
iiijeeted,  and  rov^ered  here  and  there  with  false  membranes. 
The  rig'ht  i*pididymis  swollen,  reddened,  ecchymotic,  contain- 
ing spots  of  pns  on  section.  The  n|;:ht  spermatic  cord  thick- 
ened,  with  exudation  in  its  coverin;^^. 

The  ahnost  complete  picture  of  epiditlymitis  furnished  by 
these  autopsies  is  supplementetl  by  the  investigations  of  Malas- 
sez  and  Terillon.  In  beginning  epididynntis  they  found  the 
ejjithelium  of  the  seminal  canals  in  a  condition  of  cloudy  swell- 
ing and  destitute*  of  cilia,  the  remaining  tiswsues  normaK  A 
higher  grade  is  chai-^cterized  by  a^dema  of  the  walls  with 
small  cell  infiltration.  In  still  nioi*e  advanced  stages  the  loose 
tissue  around  the  seminal  canals  is  in  lilt  rated  and  swollen,  the 
canals  themselves  are  filled  with  a  yellowish-green  fluid,  con- 
sisting of  semen  and  pus.  Tlie  nodules  of  the  advanced  stages 
are  fornu^d  of  densely  infiltrated  connective  tissue  surrounding 
the  seminal  canals. 

Diagnosis,  Prognosis. 

The  symptomatology  is  so  characteristic  that  there  can 
hardly  be  any  doubt  conceriuug  the  nature  of  the  affection  in 
the  majority  of  cases.  In  eases  of  abnormal  ptjsition  the 
knowledge  of  this  fact,  together  with  examination  of  the  scro- 
tum, which  should  never  be  neglected,  as  regards  the  presence 
of  both  testicles,  suffice  for  the  diagnosis. 

Tlie  prognosis  is  favorable  in  the  majority  of  cases.  The 
possibility  of  suppunition  or  peritonitis  should  make  us  cautious 
in  giving  a  proguosis  hi  feeble,  cachectic  individuals,  or  when 
the  inflammatory  phenomena  are  very  severe. 

Treatment. 


Unlike  the  changing  principles  of  treatment  of  gonorrhoea 
and  its  complications,  the  tn^atment  of  epididymitis  has  re- 
nrained  toh^rably  stable.  The  methods  varied  only  Ijctween 
the  limits  of  antiphlogistic  treatnumt.  The  first  thought 
would  be  to  diminish  the  swelling  or  prevent  its  increase  by 
exercising  external  compression,  and  so  this  plan  was  adopted 
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aft<'r  that  of  abstraction  of  blood,  which  was  so  prevalent  at 
t\w  begrinnin^  of  tlie  century.  The  oldest  of  these  methods 
is  that  of  Fricke,  who  performed  compression  by  means  of 
strips  of  adhesive  plaster.  The  testicle  and  epiditlymis  of 
the  diseased  siile  were  fli*st  gi^asped  separately  in  the  corre- 
sponding* half  of  the  scrotum  and  prevented  from  slipping  by 
an  encirelin^r  strip  whicli  compressed  the  scrotum  immediately 
above  them.     Then  follows  a  series  of  vertical  strips,  about 


fjo,  as. 

the  width  of  the  finger  and  overlapping  like  shingles,  which 

cross  at  the  lower  extremity  of  the  ser'otutn,  and  thus  form  a 
firmly  adherent  cap,  Tliese  are  secured  l>y  one  or  more  en- 
circling strips.  Employed  oiiginally  in  recent  epididymitis, 
this  method,  which  is  still  used  occasionally,  is  confined  gener- 
ally to  the  second  stage  wlien  the  indammatory  symptoms 
have  disappeared  and  the  swelling  alone  remains.  This  dress- 
ing aids  resorption  materially,  hut  it  possesses  the  disadvan- 
tage that»  when  applied  too  tightly,  it  produces  pain  or  causes 
atroph^^  of  the  testicle,  and  when  applied  loosely,  has  little 
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effect  and  must  be  freqiiPTitly  rhan;ETe{l.  This  is  painhil,  be- 
cause  the  dressing  adheres  firmly  to  the  hairs  on  the  scrotum* 
White's  dressing  is  a  modification  of  Fricke's*  Milianos  com- 
pressing suspensory  (Fii^,  '^9)  acts  in  a  similar  manner  thong^h 
not  so  brusquely.  It  consists  of  a  Ivnitted  sac,  fitting  one  half 
the  scrotum,  provided  with  straps,  the  tightening  of  which 
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ermWes  us  to  produce  moderate*  compression  of  the  testicle 
and  epidid^nnis. 

A  series  of  applications  to  the  scrotum  also  produce  com- 
pression, Tlieae  are  usually  of  an  irritating  or  caustic  natun?, 
and  cause  compression  by  means  of  reflex  ai>n traction  of  the 
timica  dartos.  These  include  the  application  of  nitric  acid, 
collodion,  concentrated  solutions  of  nitrate  of  silver  (1:20),  sul- 
phuric ether,  and  tincture  of  iodine. 

The  dimiHution  of  the  tension  was  also  regarded  as  anti- 


2SO 


Bknorrhcea  of  the  Sexual  Organs. 


phlojcristic,  especially  in  those  cases  in  wliirli  fluid  had  accumu- 
lated in  the  tunica  vaginalis,  Velpeau  recoinmended  pimctiire 
of  the  tunica  va^naUs  with  a  histoury  for  this  piirpovse.  This 
is  a  htiriiiless  method*  which  usually  produces  immediate  relief, 
hut  is  followed  unfortunately  hy  a  fresh  accumulation  of  fluid. 

Vidal  recommended  a  more  vig^orous  plan,  viz,^  debride- 
ment, or  splitting  of  the  coverings  bf  the  testicle  dowTi  to  the 
tunica  vaKinaiis  over  an  extent  of  1.5  to  t^.O  cm*  Tins  treat- 
ment was  ahandoned  after  several  cases  were  reported  in 
which  it  had  been  followed  l>y  suppuration,  g-an^^'rene,  and 
elimination  of  the  testicle.  In  recent  times  Smith,  Rag'azzoni^ 
Appiani,^nd  Niinn  have  again  recommended  punctures,  partly 
simple,  partly  extending  to  the  tunica  vaginalis,  Jobert 
injects  several  drops  of  tincture  of  iodine  into  the  tunica  vagi- 
nalis. 

Watson  Spencer  follows  puncture  with  an  adhesive-plaster 
dressing.  Bonniere  scarifies,  applies  ice  compresses  and,  when 
the  integimient  of  the  scrotum  has  contracted,  a  knitted,  snugly 
fitting  suspensory,  which  is  suieared  with  rapidly  drying  glue 
in  order  to  make  it  more  resisting. 

Cold  has  also  been  applied  locally  in  the  shape  of  cold  com- 
presses and  ice.  This  is  an  extremely  vigorous  antipldogistie, 
but  the  continued  application  of  ice  gives  rise  to  extremely 
firm  infiltrations,  wliicli  then  resist  absorbent  treatment  for  a 
long  time. 

All  these  cumbersome  apparatus  are  generally  abandoned 
at  the  present  time.  The  conviction  has  been  reached  that 
epididymitis  runs  a  favorable  coui^se  spontaneously,  and  that 
in  the  majoi'ity  of  cases  it  is  merely  the  duty  of  the  physician 
to  keep  hurtful  factors  at  a  distance.  Rest  in  bed,  and  an  ek^- 
vated,  guarded  position  of  the  scrotum  by  placing  beneath  it 
a  compress  or  handkerchief,  sufllce  to  diminish  the  pains  and 
secure  a  favorable  termination*  Regular  evacuations  from 
the  bow^els  and  fever  diet  will  do  the  rest.  The  pollutions  are 
treated  in  the  usual  way.  Fretpjently  changed  compresses  of 
cold  water  are  useful,  hot  ice  compresses  must  not  be  em- 
ployed. If  w^e  ar^  anxious  to  do  something  more,  unguentum 
cinereum  with  extr.  belladonna  (1 :  2h)  may  be  applied  ex- 
ternally. Under  this  treatment  the  inflammatory  symptoms 
disappear  in  four  to  five  days. 

Few^  patients  are  able  to  remain  in  bed  during  the  iiiflam- 
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matory  stagre  of  epididyiiiitis,  as  this  is  rendered  iin possible  by 
the  necessary  secrecy.  The  application  of  Horand-Lun^lebert's 
suspensory  (Fi^.  30)  then  offers  an  admirable  substitute  for  the, 
in  gi^eat  part,  expectant  plan  of  treatment  just  described, 
TLLs  consists  of  a  thick  layer  of  cotton,  in  which  the  entire 
scrotum  is  carefully  enclosed;  over  this  comes  a  piece  of  rubber 
cloth  suitably  cut  out,  and  then  a  wide  hnen  suspensory,  like 
the  ordinary  varieties^  except  tliat  it  possesses  two  lateral 
gores  which  are  closed  by  bands.     This  permits  better  (Itting: 


Fiti.  aa. 

of  the  suspensory,  especially  to  the  perineum,  and  enables  us 
to  cov^er  th**  scrotum  completely.  This  apparatus  protects 
the  epididymis  from  external  injuries,  fixes  it  and  keeps  a  uni- 
form warm  temperature^  conditions  which  correspond  to  those 
of  rest  in  bed. 

In  fact  this  suspensory  has  an  admirable  effect.  Patients 
who  could  hardly  walk  on  account  of  the  violent  pains,  ex- 
perience decided  relief  inunediately  after  its  application  and 
can  usually  attend  to  business  at  once.  It  is  only  in  cases  of 
considerable  swelling  of  the  spermatic  cord  that  the  suspen- 
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sory  is  not  well  borne.  If  it  is  well  borne,  it  should  be  worn 
constantly  for  several  days,  the  cotton  being  renewed  every 
twenty-four  hours.  The  bands,  which  are  drawn  as  tightly 
as  possible  during  the  day,  are  loosened  at  night. 

Under  this  plan  the  inflammatory''  symptoms  also  disap- 
pear in  four  or  five  days,  and  a  second  important  indication 
must  then  be  fulfilled,  viz,y  the  absorption  of  the  infiltration. 
Moist  heat,  and  iodine  internally  and  externally,  give  good 
results.  Those  patients  who  have  w^orn  Langlebert's  sus- 
pensory continue  its  use,  those  who  have  remained  in  bed 
wear  this  or  some  other  wide  and  comfortable  suspensory, 
which  will  contain  the  necessary  dressings.  We  recommend 
a  dressing  of  moist  linen,  folded  three  or  four  times,  over  this 
a  piece  of  parchment  or  gutta-percha  paper,  projecting  slightly 
beyond  the  edges  of  the  linen,  and  then  a  tolerably  thick  layer 
of  cotton.  The  suspensory  is  then  applied  over  the  cotton. 
The  linen  is  moistened  two  or  three  times  a  day.  If  the  patient 
has  already  worn  a  Langlebert's  suspensory,  the  form  of  dress- 
ing may  be  changed  as  soon  as  the  pain  disappears.  When 
the  inflammatory  symptoms  have  been  treated  with  cold,  it  is 
well  to  allow  an  interval  of  twenty-four  hours  between  the 
change  from  cold  to  warmth,  or  the  change  may  be  made 
gradually  by  allowing  the  cold  compresses  to  remain  until 
they  begm  to  grow  warm,  as  soon  as  the  inflammation  sub- 
sides. Unless  some  injur^'^  intervenes  (coitus,  excessive  exer- 
cise, pollutions,  etc.),  this  treatment  causes  rapid  and  thorough 
removal  of  the  infiltration.  If  the  infiltration  is  old  and  firm 
iodine  may  be  used.  The  following  ointment  is  rubbed  in  be- 
neath the  damp  linen  on  the  diseased  side : 

5  Potass,  iodid., gr.  xxx. 

lodin.  p., gr.  iij. 

Lanolin., 3  v. 

01.  olivar., 3  ss. 

This  is  used  twice  a  day,  and  gr.  xv.-xxx.  of  potassium  iodide 
are  given  internally  j)ro  d\e.  Unfortunately  this  treatment 
can  only  be  adopted  intermittently  on  account  of  the  eczema 
which  usually  develops  on  the  scrotum ;  when  the  skin  itches 
and  reddens,  rice  powder  must  be  applied  at  once.  Very  old 
infiltrations  and  nodules,  even  if  they  have  lasted  for  years,  usu- 
ally are  absorbed,  at  least  in  part,  when  treated  in  this  way. 
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Inasmuch  as  epididymitis  is  the  result  of  a  posterior  urethri- 
tis, the  latter  must  always  be  subjected  to  treatment  after  the 
recovery  of  the  former.  This  may  be  done  even  while  the 
painless  infiltration  is  being  treated  in  the  manner  described 
above.  But  the  acute  inflammatory  symptoms  must  have 
disappeared  for  several  days,  as  they  are  apt  to  return  on 
premature  beginning  of  treatment. 

I  can  especially  recommend  Diday's  irrigation  of  the  pars 
posterior  as  the  mildest  method. 

After  the  recovery  of  the  epididymitis  it  is  wrong  to  treat 
the  blenorrhoea,  which  usually  returns,  with  the  gonorrhoeal 
syringe.  We  have  already  spoken  of  its  uselessness  in  pos- 
terior urethritis.  On  the  other  hand  I  could  never  convince 
myself  of  the  spontaneous  recover^'  of  posterior  urethritis  in 
these  cases,  but  am  satisfied  that  severe  symptoms  follow  if  it 
is  neglected  and  allowed  to  pass  into  the  chronic  stage. 

VI.  INFLAMMATION  OF  THE  SEMINAL  VESICLES. 

Our  knowledge  of  this  rare  complication  of  clap  is  very 
defective,  so  that  I  must  content  myself  with  its  aphoristic 
description. 

1.  Acute  spermatocystitis,  according  to  Pitha,  usually  at- 
tacks one,  more  rarely  both  seminal  vesicles  at  the  same  time. 
Rectal  examination  shows  on  the  corresponding  side  of  the 
posterior  wall  of  the  bladder,  immediately  over  the  prostate, 
a  pear-shaped,  firm  or  fluctuating  swelling,  which  is  much 
^rger  than  the  normal  seminal  vesicle,  is  painful  and  warm. 

The  symptoms  consist  of  dull  pressure  in  the  rectum,  which 
radiates  towards  the  sacrum  and  bladder,  and  is  notably  in- 
^^^^'^ssed  on  defecation,  while  micturition  is  usually  undisturbed, 
though  sometimes  painful.  There  is  usually  violent  sexual  ex- 
citement, manifested  by  priapistic  erections.  Pollutions  are 
^cr}'  frequent,  but  are  accompanied  by  violent  burning  pains, 
specially  at  the  moment  of  ejaculation,  instead  of  a  feeling  of 
pleasure.  The  ejaculated  fluid  has  a  yellow,  red  or  brownish- 
J^  color,  and  leaves  stains  on  the  clothing,  which  are  gray 
Jn  the  centre  and  surrounded  by  a  yellow  and  brownish- red 
™€^.  The  microscope  shows  blood,  pus,  and  either  no  sperma- 
^a  or  dead  ones.  The  patients  are  usually  v^ry  depressed 
or  irritable  and  anxious;  this  is  partly  due  to  the  priapistic 
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painful  erections  and  frequent  pollutions.  The  blenbrrha^c 
discharge  either  ceases  or  it  is  abundant.  In  the  latter  event 
it  contains  spermatozoa.  There  may  be  high  fever  for  a  long 
time.  Suppuration  of  the  seminal  vesicles,  with  discharge  of 
the  pus  into  the  intestines  and  recovery,  and  into  the  perito- 
neal cavity  with  fatal  termination,  has  been  observ^ed.  On 
passing  into  the  chronic  stage  the  inflammatory  and  painful 
symptoms  disappear,  but  the  pollutions  may  continue,  the 
semen  constantly  growing  thinner  and  more  albuminoid.  As 
in  spermatorrhoea,  defecation  causes  the  discharge  of  thick, 
lumpy,  paste-like  masses. 

2.  Chronic  spermatocystitis  develops  in  part  from  the  acute 
form,  in  part  directly  as  a  complication  of  chronic  urethritis. 

Its  symptoms  are  very  obscure.  Humphrey  noted  violent 
irritative  symptoms  on  the  part  of  the  bladder,  and  incon- 
tinence. In  one  case  I  found  that  both  seminal  vesicles  could 
be  felt  per  anum  as  firm,  indurated,  pyriform,  painless  nodules; 
despite  continence  there  were  extremely  few  pollutions,  the 
product  of  which  was  pus  and  mucus  corpuscles,  with  a  few 
dead  spermatozoa.  In  another  case  the  very  frequent  and 
painless  pollutions  ejaculated  a  chocolate-brown  mass,  the 
color  of  which  was  due  to  decomposed  blood;  it  contained  pus 
and  mucus  corpuscles  but  no  spermatozoa. 

Post-mortem  examinations  are  very  scanty.  Gaussaille 
and  Hardy  found,  in  acute  vesiculitis,  that  the  seminal  vesicles 
were  dilated  by  a  thick,  whitish-yellow  mass,  consisting  of 
semen  and  pus;  the  lining  membrane  of  the  vesicles  was  in- 
jected, their  walls  firm.  In  chronic  cases  Lallemand  and 
Humphrey  found  the  ducts  of  the  seminal  vesicle  dilated,  the 
walls  thickened,  even  cartilaginous  or  bony. 

On  account  of  the  rarity  of  the  disease  the  treatment  is 
very  meagre.  A  plan  like  that  adopted  in  prostatitis  may  be 
recommended.  In  two  cases  of  chronic  vesiculitis  I  have  ob- 
tained good  results  from  my  apparatus,  which  I  mentioned  in 
discussing  the  treatment  of  prostatitis,  in  conjunction  with 
the  previously  mentioned  potassium  iodide-iodine  suppositories. 
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VIL  INFLAMMATION  OF  THE  BLADDER. 


General.  Remarks. 

Cystitis  was  fortiierl5'  re^rded  as  one  of  the  most  frequent 
coniplications  of  urethral  ^oiiorrhiea,  and  this  opinion  has 
been  held  even  in  recent  times.  The  latest  in vesti^^a lions, 
however,  havt*  inateiially  nioditied  this  opinion.  The  diagnosis 
of  blenorrhajsric  cystitis  is  often  made  at  the  present  time,  but 
usually  without  justification.  Under  this  diagnosis  are  usually 
included  three  processes,  whose  accui^ate  diilerentiatioa  we 
have  learned  very  recently.    These  are: 

Actiie  posterior  nrefhritis^ — /.e,,  inflammation  of  the 
membranous  and  prostatic  i>ortions,  %vlnch  teriniiiates  at  the 
internal  prostatic  sphuicter  and  leaves  the  bladder  intact. 

Cystitis, — f^ithiM-  a  total  or  partial  inflanmiation  of  tlie  vesi- 
cal mucous  menibraiie;  it  may  l>tj  localized  in  dilTerent  parts, 
but  is  usually  situated  either  at  the  internal  orifice  of  the 
urethra  or  the  fundus  of  the  bladder. 

Acute  posterior  ureihrifis  with  partial  inflammation  of 
the  bladder  J  around  the  internal  orifice  of  the  urethra  and 
at  the  tri^oniim  LieulandiL 

Pure  and  uncomplicated  posterior  urethritis  is  the  most 
frequent  of  these  thi'ee  varieties.  Next  in  frequency  comes 
the  last-mentioned  form,  in  which  the  process  extends  from 
the  pars  posterior  to  the  adjoining  tuucous  membrane  of  the 
bladder,  to  the  vicinity  of  the  internal  orifice  of  the  urethra. 
This  is  generally  dL-scribed  as  ''cystite  du  col,''  or  catarrh  of 
the  neck  of  the  bladder,  but  I  would  discard  the  terra  **  neck 
of  the  bladder,"  as  it  has  no  anatomical  foundation.  If  by 
tliis  term  we  mean  only  the  pars  posterior,  the  expression 
may  be  more  precise  but  is  superfluous.  If  the  term  is  also 
meant  to  incluiie  tlie  adjacent  part  of  the  bladder,  it  becomes 
vagTie.  In  the  empty  as  well  as  the  moderately  full  condition 
the  bladder  really  has  no  neck,  and  is  separated  sharply  from 
the  urethra  by  the  internal  prostatic  muscle.  It  is  only  in  ex- 
cessive distention  of  the  bladder,  /.c,  when  it  is  really  no 
longer  in  a  normal  condition,  that  a  neck  is  formed,  a  reserve 
reservoir  for  urine  in  the  posterior  portion  of  tlie  urethra.  But 
this  furnishes  no  reason  for  an  anatoniical  description  of  the 
normal  bladder  based  on  a  condition  which  is  temporary  and 
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is  always  associated  with  discomfort.  I  will  therefore  eschew 
the  term  neck  of  the  bladder,  and  propose  the  term  posterior 
urethro-cystitis  for  this  form  of  disease.  Finally,  the  rarest 
cases  are  those  of  pure  cystitis.  It  usually  develops  from  a 
posterior  urethro-cystitis,  very  rarely  directly,  inasmuch  as  the 
initial  symptoms  of  posterior  urethritis  disappear  rapidly  or 
are  barely  marked. 

With  regard  to  the  etiology  of  the  cystitis,  it  is  questiona- 
ble whether  it  constitutes  a  direct  blenorrhagic  affection  or  is 
to  be  regarded  as  a  mixed  infection,  due  to  the  intervention  of 
other  irritants.  Bumm  maintains  that  everj'^  cystitis  in  the 
female  is  produced  by  a  mixed  infection,  and  this  is  also  very 
plausible  with  regard  to  males.  The  urine  of  the  bladder,  in 
every  case  of  cystitis,  contains  numbers  of  cocci  and  bacteria^ 
while  a  large  number  of  gonococci,  from  which  we  might  infer 
proliferation  in  the  bladder,  cannot  be  demonstrated.  The 
gonococci,  if  present  at  all,  are  always  foimd  in  small  numbers. 

Symptomatology. 

Posterior  Urethro-cystitis. — The  symptoms  are  a  mixture 
of  those  of  posterior  urethritis  and  cystitis.  As  a  rule,  the 
subjective  symptoms  are  due  to  the  former,  while  the  latter 
is  manifested  by  objective  symptoms  alone.  With  regard  to 
the  subjective  symptoms  I  may  refer  to  the  article  on  posterior 
urethritis.  There  is  usually  tenesmus,  almost  constant  in 
acute  cases,  while  in  subacute  cases  it  is  only  imperative  when 
the  bladder  is  full.  In  addition  there  are  radiating  pains  along 
the  urethra,  burning  and  tenesmus  after  micturition.  In  the 
subacute  cases  is  also  found  another  symptom  to  which  I  was 
the  first  (1880)  to  call  attention.  This  is  the  variation  in  the 
tenesmus  according  to  the  position  of  the  patient.  So  long  as 
he  stands  and  w^alks  the  tenesmus  is  more  frequent  and  im- 
perative than  when  the  recumbent  position  is  assumed.  In 
the  erect  position  the  urine  accumulates  upon  the  inflamed 
portions  of  the  vesical  orifice  and  surrounding  parts,  which  it 
irritates  by  its  weight  and  thus  increases  the  tenesmus,  while 
in  the  recumbent  position  the  bladder  sinks  down  and  the 
urine  is  received  in  the  fundus. 

Among  the  objective  symptoms  the  discharge  of  blood  with 
the  last  drops  of  urine  is  dependent  on  the  acute  posterior 
urethritis. 
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In  the  test  of  the  two  heakers  the  urine  is  found  cloudy  in 
both.  But  there  are  some  material  ditferences  from  simple 
posterior  urethritis.  In  acute  posterior  urethritis  the  second 
uruie,  although  cloudy,  is  always  clearer  than  the  first,  and 
second  clear  portions  alternate  with  cloudy  ones.  We  have 
already  explained  the  reason  of  this  phenomenon. 

In  acute  posterior  urethro-cystitis  the  cloudiness  of  the 
urine  in  the  bladder  is  the  result  of  two  factors,  i^/z.,  the 
muco-pus  which  enters  the  bladder  from  the  pars  posterior, 
and  then  the  muco-pus  which  is  formed  in  thr*  bladder  by  the 
catarrhal  mucous  niembnine.     It  therefore  follows  that: 

Inasmuch  as  the  cloudiness  is  produced  in  the  bladder  itself, 
a  second  clear  urine  is  never  observed. 

In  posterior  urethritis  the  cloudiness  of  the  flrst  urine  is 
caused  by  the  pus  in  the  urethra,  while  the  second  urine  is 
cloudy  from  the  excess  of  pus  which  has  passed  from  the  pars 
posterior  into  the  bladder.  In  urethro-cystitis  the  urine  is 
clouded  in  the  bladder  by  the  pus  and  mucus  produced  there. 
In  the  latter  disease,  therefore,  the  cloudiness  of  the  uiine  in 
both  vess+^ls  is  more  pronounced,  the  difference  bt^tween  both 
portions  is  not  considerable^  because  the  nmco-pus  will  be  pre- 
cipitated in  the  bladder  and  will  escape  with  the  last  urine. 

If  a  patient  with  acute  posterior  urethro-cystitis  is  allowed 
to  urinate  in  three  [jortions,  the  first  will  In:  verj^  cloudy  from 
the  excess  of  muco-pus  in  the  urethra;  the  second  is  less  cloudy, 
containing-  the  upper  layers  of  urine  from  the  bladder  which 
flow  through  a  clean  urethra;  the  third  portion  is  a^ain  more 
cloudy ^,  because  it  washes  away  the  mucopus  produced  in  the 
bladder  and  which  has  been  partly  precipitated.  Some  patients 
notice  that  with  or  after  the  last  drops  of  urine  pure  pus  es- 
capes from  the  urethra  in  a  few  drops  or  a  short  stream. 

If  this  urine  is  allowed  to  precipitate  in  two  or  thi\*e  por- 
tions, we  usually  And  the  two  well-known  layers,  a  lower, 
rapidly  precipitating-,  crumbly  layer  of  pus:  an  upper,  loose, 
slowly  precipitatiujs:,  cloudy  or  flocculent  layer  of  mucus;  above 
this  clear  uriue.  Tlie  relati%^e  proportions  of  both  layers  vary, 
whence  we  may  distinguish  a  more  mucous  or  more  purulent 
catarrh. 

The  microscopical  examination  shows  pus  and  mucus  cor- 
puscles, lar^e  flat  epithelium  of  the  bladder,  and  variously 
formed  epithelial  cells,  which  are  derived  partlv  from  the  lower 
17 
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layers  of  the  bladder,  partly  from  the  urethra.  In  the  first 
urine  we  often  find  quite  numerous  gonococci  in  the  pus  cells; 
in  the  second  urine  pus  cells  containing  gonococci  are  scanty 
or  absent,  while  there  is  often  an  abundance  of  other  cocci  and 
many  short,  rods,  not  in  cells. 

Chemical  examination  constantly  shows  a  small  amount 
of  albumin;  when  the  tenesmus  is  violent  it  often  persists  as 
long  as  the  latter,  may  become  \^vy  considerable,  and  is  pro- 
duced by  the  tenesmus. 

The  reaction  of  the  urine  is  usually  acid,  rarely  alkaline. 
The  latter  reaction  is  generally  due  to  haematuria.  If  the 
posterior  urethritis  is  verj'  acute,  blood  not  alone  appears  with 
the  last  drops  of  urine,  but  the  hemorrhage  from  the  pars  pos- 
terior, excited  by  the  violent  tenesmus,  is  abundant  and  pro- 
tracted. The  blood  which  escapes  from  the  pars  posterior  in 
the  intervals  between  micturition,  enters  the  bladder  and  may 
neutralize  the  acid  reaction  of  the  urine  accumulated  there  or 
make  it  alkaline.  • 

In  making  the  test  of  the  three  beakers  the  urine  is  then 
found  bloody  in  all.  In  the  third  glass,  the  nmco-pus,  mixed 
with  blood,  appears  as  a  tough,  snotty  mass  which  adheres  to 
the  vessel,  and  under  the  microscope  shows  variously  shaped, 
in  part  destroyed,  blood  and  pus  corpuscles,  epithelium  and 
the  well-known  coffin-lid  triple  phosphate  crystals.  The  urine 
is  foul  smelling  and  filled  with  micro-organisms.  The  amount 
of  albumin  is  large,  probably  dependent  on  the  presence  of 
blood. 

It  is  hardly  to  be  supposed  that  in  these  cases  the  inflam- 
mation of  the  bladder  is  confined  to  the  vicinity  of  the  vesical 
orifice,  but  it  probably  affects  the  entire  mucous  membrane. 
In  addition  to  the  symptoms  mentioned  there  is  often  violent 
pain  over  the  symphysis,  which  increases  on  pressure,  and 
slight  paresis  of  the  detrusors.  The  bladder,  despite  frequent 
micturition,  remains  half  filled  and  can  be  felt  above  the  sym- 
physis. If  the  acute  posterior  urethritis  subsides,  the  tenes- 
mus and  haematuria  disappear,  while  the  symptoms  of  acute 
purulent  cystitis  remain  and  not  infrequently  become  chronic. 

Acute  Cystitis, — This  is  a  rare  complication  of  acute  ure- 
thritis. It  very  rarely  happens  that  an  acute  anterior  urethritis 
extends  unnoticed  to  the  pars  posterior  and  then  gives  rise  to 
cystitis.   The  acuteness  of  the  inflammatory  symptoms  on  the 
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part  of  the  pars  posterior  almost  always  provokes,  in  such 
cases,  an  acute  posterior  urethro-cystitis.  More  frequent  are 
cystitides  resulting  from  subacute  and  chronic  posterior  ure- 
thritis, which  extends  to  the  bladder  as  the  result  of  the  well- 
known  local  or  remote  irritants.  Cystitis  also  develops  as  the 
residuum  of  an  acute  urethro-cystitis  -when  the  symptoms  of 
acute  posterior  urethritis  have  disappeared.  In  these  cases 
the  acute  cystitis  usually  produces  few  subjective  symptoms. 
General  malaise,  the  result  of  slight  fever,  pain  over  the  sym- 
physis  and  moderate  tenesmus  are  the  only  sj-mptoms. 

The  test  of  the  two  or  three  beakers  always  shows  most 
marked  cloudiness  of  the  second  or  thinl  vessel,  because  this 
depends  on  the  muco-pus  produced  in  the  bladder  and  which 
has  been,  in  part,  precipitated. 

We  may. distinguish  two  grades  of  this  disease: 
MucouSy  Catarrhal  Cystitis.— The  urine  is  acid,  slightly 
cloudy,  precipitates  slowly.    The  sediment  is  flocculent,  con- 
sists of  numerous  mucus  corpuscles,  large  bladder  epithelium 
and  micro-organisms. 

Purulent  Cystitis. — The  cloudiness  of  the  urine  is  more 
marked,  its  reaction  neutral  or  more  frequently  alkaline.  The 
sediment  is  white  and  crumbly,  and  precipitates  rapidly ;  or,  if 
the  reaction  is  alkaline,  it  is  snotty  and  lumpy,  yellow  or 
greenish.  The  microscope  shows  numerous  pus  corpuscles 
and,  if  the  reaction  is  alkaline,  abundant  coffln-lid  crystals  of 
the  triple  phophates.  Numerous  micro-organisms  and  bladder 
epithelium  are  always  found.  When  the  reaction  is  alkaline 
the  urine  is  always  very  foul  smelling.  The  amount  of  albu- 
"wn  is  proportionate  to  that  of  pus. 

Chronic  Cystitis. — Tliis  develops  very  rarely  directly  from 
chronic  posterior  urethritis  and  prostatitis,  more  often  it  de- 
^♦•lops  from  acute  cystitis.  Here  also  we  may  distinguish 
mucous  and  purulent  catarrh.  The  objective  symptoms  just 
J^^Dtioned  become  permanent  and  often  contrast  in  a  very 
^king  manner  with  the  absence  of  all  subj(»ctive  symptoms. 
The  causes  of  the  spread  of  the  inflammation  to  the  bladder 
are  the  well-known  intercurrent  morbific  agents  which  operate 
during  the  course  of  urethritis.  Some  of  these  are  particularly 
*<bpted  to  the  production  of  cystitis.  Thus,  excesses  in  venero 
or  Baccho,  during  the  course  of  acute  posterior  urethritis,  give 
^  much  more  often,  indeed  ahnost  without  exception,  to  epi- 
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didymitis.  The  development  of  urethro-cystitis  or  cystitis, 
on  the  other  hand,  is  usually  the  result  of  direct  local  irrita- 
tion, instrumental  examination  or  strong  injections.  This  fact 
favors  the  view  that  cystitis  is  the  result  of  other  irritants 
which  have  been  introduced  in  this  way,  as  was  directly  ob- 
served in  Paillard's  previously  mentioned  case. 

As  a  rule,  acute  anterior  urethritis  is  first  followed  by  a 
posterior  urethritis,  and  this  by  cystitis,  or  the  anterior  ure- 
thritis is  followed  directly  by  posterior  urethro-cystitis,  which 
remains  in  an  acute  or  subacute  stage  for  a  few  days,  and  then 
generally  disappears  rapidly. 

But  the  symptoms  of  urethritis  may  disappear  first,  those 
of  cystitis  then  predominate  for  some  time,  and  finally  these 
also  recover.  Finally,  the  cystitis  may  pass  into  a  chronic, 
stage.  These  are  the  most  frequent  termination^.  A  rarely 
observed  termination  is  that  of  the  spread  of  the  inflamma- 
tion to  the  other  layers  of  the  bladder,  and  the  development 
of  parenchymatous  cystitis.  This  is  alwaj'S  a  dangerous  dis- 
ease. Ulceration  of  the  bladder  and  perforation,  with  fatal 
peritonitis,  may  set  in,  as  in  Qintrac's  case.  The  inflammation 
may  also  spread  outwards  layer  by  layer  without  ulceration, 
extend  to  the  peritoneum  and  be  followed  by  purulent  peri- 
tonitis and  death,  as  in  Gendrin's  previously  quoted  case. 

Finally,  another  rare  eventuality  is  the  extension  of  the 
inflammatory  process  to  the  renal  pelvis  and  the  kidney. 

Diagnosis  and  Differential  Diagnosis. 

The  diagnosis  of  posterior  urethro-cystitis,  acute  and 
chronic  cystitis,  is  evident  from  the  symptomatology  just  de- 
scribed. Acute  posterior  urethritis  must  be  differentiated 
from  posterior  urethro-cystitis  and  acute  cystitis.  A  con- 
sideration of  their  individual  symptoms,  especially  testing  the 
urine  in  two  or,  if  necessary,  three  vessels  will  usually  enable 
us  to  make  the  diagnosis  without  difficulty.  Nevertheless 
there  are  cases,  generally  of  a  subacute  character,  in  which  in 
addition  to  the  symptoms  of  subacute  posterior  urethritis, 
there  is  uniform  cloudiness  of  the  urine  in  both  vessels  or  even 
in  all  three,  and  it  is  not  easily  settled  whether  we  have  to 
deal  with  a  pure  posterior  urethritis  or  an  urethro-cystitis.  If 
other  methods  of  examination  have  given  no  sufficiently  de- 
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cided  Insult,  the  following  plan  is  i^commended.  A  narrow 
elastic  catheter  is  introduced  into  tlie  bladder,  the  ors"an 
washed  out  with  lukewarm  water,  and  the  catheter,  which  is 
kept  closed,  allowed  to  remain.  At  the  end  of  an  hour  the 
urine  accuniulated  in  the  bladder  is  dischar«:ed  thiwigh  the 
catheter.  If  this  urine  is  clear  the  iiuplicaiioo  of  the  bladder 
in  the  inflammatory  process  is  excluded. 

I  must  also  make  mention  of  phosphaturia,  which,  to  the 
siiperflcial  observer,  presents  a  i)icture  similar  to  that  of  cys- 
titis. The  fact  that  both  processes  are  often  confounded 
proves  the  roytini'  manner  of  ordinary'  examinations,  and  that 
tlie  diagnosis  of  cystitis  is  often  made  from  mere  cloudiness  of 
the  second  urine.  In  order  to  avoid  error  we  I'ecommend 
Ultzraann's  simple  method,  which  is  easily  made  at  each  ex- 
amination. A  test  tube  of  the  cloudy  urine  is  slowly  heated 
to  the  boilin/^  point.  If  the  cloudiness  disappears,  it  consists 
of  urates.  If  it  becomes  more  pronounced,  a  few  drops  of 
acetic  acid  are  added.  If  it  then  disappears,  it  consists  of 
eailhy  phosphates;  if  imclian«red,  it  is  due  to  pus.  Finally,  if 
the  cloudiness  remains  unchanged  on  boil  in  *r  and  the  addition 
of  acetic  acid,  it  is  composed  of  pus  or  l^acteria,  and  the  dis- 
tinction is  shown  under  the  microscope. 

Pathological  Anatomy, 

The  number  of  autopsies  on  blenorrhag-ic  cystitis  is  small. 
Tlie  few  known  ones,  .such  as  those  of  Gendrin  and  Gintrac, 
disclosed  very  marked  changes,  which  are  not  found  in  the 
majority  of  cases.  Thus,  in  Gendrin's  case,  the  bladder  was 
smaller  than  normal,  its  walls  ri^id  and  thickened,  its  contents 
san^uino-purulent.  The  mucous  membrane,  considerably  thick- 
ened, was  covered  with  a  thick  la;\'er  of  toug^h  nuico-pus,  and 
showed  sevei/al  uh:erations  of  different  sizes.  The  peritoneum, 
especially  at  the  fundus  of  the  bladder,  had  a  wine-red  color 
and  was  covered  with  firmly  adherent  membranes.  In  Mur- 
chinson'scase  tin*  nuicous  membrane  of  the  bladder  was  thick- 
ened, reddened  and  covered  with  pus. 

Examination  of  the  bladder  with  the  endoscope,  which  I 
adopted  in  1879  ui  association  with  Nitze,  fui^nislies  us  clear 
data  concerning:  the  ordinary  clian^es  in  the  mild  and  more 
frequent  cases*     Accoinlin^'  ti>  tlie  severity  and  extent  of  tlie 
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process  the  bladder  is  found  more  or  less  ridged  in  toto  or  in 
places,  more  or  less  reddened  or  traversed  by  dendritic  vessels. 
The  epithelium  is  lifted  from  its  base,  and  loosened  in  shreds, 
which  in  part  are  still  adherent  to  the  mucous  membrane  by 
thin  threads,  in  part  float  free  in  the  urine,  while  the  swollen 
follicles  project  as  dark  red  points. 

Prognosis. 

As  in  all  complications  of  blenorrhcea  the  prognosis  should 
not  be  made  absolutely  favorable.  In  the  first  place,  cases 
have  been  known,  though  rarely,  to  have  a  bad  or  even  fatal 
termination,  and,  in  the  second  place,  all  complications,  includ- 
ing cystitis,  have  a  tendency  to  pass  into  an  obstinate  chronic 
stage.  Nor  must  it  be  forgotten  that  a  complication  creates 
a  striking  predisposition  to  its  redevelopment  on  fresh  infec- 
tion, and  that  the  obstinacy  of  the  affection  always  increases 
on  its  recurrence. 

Treatment. 

The  indications  for  treatment  vary  according  to  the  in- 
tensity and  acuteness  of  the  process.  In  acute  urethro-cystitis 
and  cystitis  the  treatment  is  chiefly  sjnnptomatic  and  expect- 
ant. Regulation  of  hygienic  and  dietetic  measures  often  suf- 
fices to  effect  rapid  recovery  of  the  affection.  Above  all  rest  in 
bed  is  necessary,  and  the  patients  readily  yield  to  this  instruc- 
tion, inasmuch  as  cystitis  is  always  regarded  by  them  as  a 
dangerous  disease.  In  addition  we  order  fever  diet,  and  regu- 
late the  bowels.  The  following  decoctions  are  ordered  as 
drinks: 

IJ  Decoct,  fol.  uvae  ursi, |  xvj. 

Syr.  diacodi., |  ss. 

S.    One  tablespoonful  every  two  hours. 

IJ  Decoct,  semin.  lini., |  xvj. 

Tinct.  opii, gtt.  xv. 

Aq.  laurocerasi, 3  iiss. 

8.    One  tablespoonful  every  hour. 

IJ  Herb,  herniariae, 

Fol.  uvae  ursi, aa     |  j. 

S.    Made  into  a  tea.    One  cupful  morning  and  evening. 
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IJ  Herh.  herniar.. 

Herb,  chenopod.  ambros.,     .        .        .        aa   §j. 
8,    To  be  made  into  a  tea. 

If  the  h^pmaturia  is  marked,  styptics  are  given  internally, 
for  example : 

li  Ferri  sesquichlorid.  sol^        ....  |^t.  xv. 

Aq,  destiL, f  v. 

S^T.  amant.  cort., 3  vj, 

S.     One  tablespoonful  every  hour. 

Painful  symptoms  are  treated  ^vitli  suppositories  of  extract 
of  bcUtadonna  and  morphine,  or  subcutaneous  injections  of 
morphine.  Opium  is  to  be  avoided,  as  it  is  apt  to  produce  con- 
stipation. Warm  abdominal  compresses  are  the  simplest 
remedy  in  pain,  tenesmus  and  dysuria ;  when  these  are  more 
severe,  morphine  is  indicated. 

Causid  treatment  is  onl\'  adopted  after  ail  irritative  symp- 
toms have  disappeared  and  the  ulijeetive  symptoms  still  con- 
tinue. 

This  treatment  must  first  be  internal. 

The  WiOl-known  balsams  {oil  of  sandal  wood,  copaiba,  tur- 
pentine), prescribed  as  in  urethritis,  often  produce  ^Mjod  eifrets 
and  cause  the  urine  to  clear  up  rapidly.  If  they  are  not  well 
tolerated  or  do  not  produce  the  desired  effect,  we  may  pre- 
scribe: 

II  Tannin,      .        . gr.  xv. 

Camphor  ras., gr,  iss, 

Sacch*  alb., 3  ss. 

Inf.  pulv.     Div.  in  dos.  X, 
S.     Three  powders  daily, 

IJ  Extr.  cannabis  ind., 

Extr.  hyoscyami, ila     gr.  v. 

Sacch.  alb gr.  Ixxv, 

M.  r  pulv.    Div.  in  dos.  X. 

8.     Thrcr  to  five  powders  daily • 

IJ   Acid  benzoic, gr.  Ixxv. 

Aq.  destil., ?  x. 

Syr.  cort,  amant.,  .....  3  vj. 

S.     One  tabU^spoonful  eveiy  two  hours. 
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IJ  Extr.  cannabis  ind., gr.  v. 

Sacch.  alb., gr.  Ixxv. 

M.  f.  pulv.    Div.  in  dos.  X. 

S.    Three  to  five  powders  daily. 

5  Soda  salicyl., 3  iiss. 

M.  f.  pulv.    Div.  in  dos.  X. 

S.    Three  powders  daily  (in  wafers). 

IJ  Potass,  chlorat., gr.  xlv.-lxxv. 

Aq.  laurocer., 3  ss. 

Aq.  destil., 3  x. 

S.    To  be  taken  in  one  day  (caution!) 

Alkaline  waters  are  to  be  used  cautiously.  So  long  as  the 
affection  is  a  mild,  mucous,  catarrhal  process,  and  the  urine  is 
distinctly  acid,  the  waters  of  Preblau,  Qiesshuebl,  Gleichen- 
berg,  and  Wildemgen  often  have  rapid  and  good  effects.  But 
if  the  urine  is  feebly  acid  or  alkaline,  and  there  is  a  ten- 
dency to  phosphaturia,  these  waters  are  directly  contra-indi- 
cated. They  increase  the  alkalinity  of  the  urine  and  the  phos- 
phaturia and  keep  up  the  process,  while  it  should  always  be 
our  object  to  increase  the  acidity  of  the  urine.  The  above- 
mentioned  remedies,  the  balsams,  tannin,  salicylate  of  soda 
and  benzoic  acid  are  especially  adapted  to  this  purpose.  But 
it  often  happens  that,  although  the  irritative  symptoms  dis- 
appear, these  internal  remedies  do  not  prove  successful.  The 
urine  remains  cloudy  and  continues  to  contain  pus  and  mucus. 
Local  treatment  is  indicated  in  these  cases.  In  addition  to  or 
apart  from  the  internal  treatment,  we  proceed  to  wash  out 
the  bladder  with  medicated  solutions.  These  irrigations  are 
best  performed  by  first  introducing  an  elastic,  not  too  large 
catheter,  into  the  moderately  full  bladder  and  evacuating  the 
urine.  We  next  inject,  by  means  of  a  syringe,  containing  6 
to  10  ounces,  one  or  two  syringefuls  of  lukewarm  water  into 
the  bladder,  allow  it  to  escape  at  once,  and  then  one  of  the  fol- 
lowing solutions,  after  it  has  been  warmed : 

5  Acid  salicj^lic, gr.  xv. 

Aq.  destil., §  vj. 

IJ  Resorcin, gr.  xlv.-lxxv. 

Aq.  destil., 3  iij- 
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li  Quiniiii^  siilph.. 

^^  ^'ij- 

A(|.  destiL, 

:  xij. 

If   Potass,  hypennang., 

gv.  iss. 

Aq.  destiL, 

3  vj. 

B   Acid  horic. 

^-r.  xlv. 

Aq.  destiL, 

3vj, 

li  Arg*eiit.  nitric. 

^r.  vij,-xv 

Aq»  destiL, 

:xv. 
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These  solutions  are  allowed  to  reiiiaiii  in  tiie  bladder  for 
three  to  five  minutes,  then  removt^d  and  water  injected,  unless 
we  prefer  to  allow  the  solution  to  remain  in  the  or^^an. 

In  chronic  cystitis  tonic  reg"iiiien  is  indicated,  in  addition  to 
local  and  internal  treatment.  Many  chronic  cystitides,  kept 
up  by  nutritive  tlistnrbances  or  cachexia,  are  only  cured  after 
recoverj^  of  the  latter. 


VI H.     INFLAMMATION   OF   THE   RENAL  PEL V 18   AND 

KIDNEY, 

This  rare  coraphcation  of  acute  urethritis  is  aLso  the  least 
known.  Tlie  dia^rnosis  of  blenorrha^ic  pyelitis  is  made  not  in- 
frequently, l)ut  usually  improperly.  If  a  patient  with  acute 
blenorrhoea  suffers,  in  addition  to  violent  tenesmus  and  the 
symptoms  of  acute  uretliro -cystitis,  from  pain  in  one  or  both 
loins,  fever  and  perhaps  chilliness,  if  llie  examination  of  the 
mine  shows  a  hir^er  amount  of  albumin  tlian  is  accounted  for 
by  the  amount  of  pus,  pyiditis  is  conimojily  dlag-nosed.  This 
diag'nosis  is  erroneous.  Iii  cases  of  violent  ten<^snuis  the  larg^e 
amount  of  albumin  results  from  this  symptom,  as  can  be  very 
easily  proven*  If  the  tenesmus  is  ameliorated  the  amount  of 
alhnmiu  diminishes  at  once  and  corresponds  to  the  amount  of 
pus,  and  increases  at  once  with  the  increast*  in  the  tenesmus. 

We  must  reserve  the  diaj^rnosis  for  those  cases  in  which  the 
amount  of  albumin  is  lar^rr  than  that  of  pus,  apart  from  the 
tenesmus,  and  the  microscope  sliows  casts  and  epithelium  of 
the  straijirht  urinary  tubules  in  the  sediment.  8ucli  cases 
occur  and  have  been  reported  by  VidaL  Rosenstein,  Zeissl  and 
myself.  Murcbinsiin  pi^rformed  an  auto(jsy  on  a  case  of  sup- 
purative pyelo-nephritis,  but  these  cases  are  so  rare  and  their 
orig-in  so  obscure,  that  I  must  confine  myself  to  these  brief 
remarks. 


CHAPTER  Y. 
BLENORRHCEA  IN  THE  FEMALK 

Gbnbbal.  Rbhabks. 

Less  known  and  studied  than  blenorrhoea  in  the  male  is 
the  analogous  disease  in  the  female.  Although  due  to  the 
same  etiological  factor,  the  conveyance  of  blenorrhagic,  gono- 
cocci-containing  pus,  the  symptoms  are  not  so  typical  and 
pronounced  as  in  man.  It  is  manifested  by  catarrhal  suppura- 
tion of  the  mucous  membrane  of  the  uro-poetic  system,  which 
may  run  an  acute  course  or  pass  into  a  chronic  stage,  may 
extend  to  the  connected  mucous  surfaces,  and  to  the  glandular 
organs  of  the  uro-genital  tract.  But  there  is  one  essential  dif- 
ference between  blenorrhoea  in  the  female  and  in  the  male.  In 
the  latter  the  catarrhal  processes  of  the  urogenital  system  are 
produced,  almost  without  exception,  by  blenorrhoea,  so  that  if 
we  observe  a  purulent  secretion  from  the  urethra,  an  acute 
prostatitis  or  epididymitis,  we  have  considerable  justification 
A  priori  to  infer  its  blenorrhagic  character.  In  the  female 
this  is  entirely  different.  General  diseases,  disturbances  in  the 
physiological  functions  of  menstruation  and  pregnancy,  are 
the  cause,  or  at  least  part  cause  of  catarrhal  affections  of  the 
genital  organs,  which  are  followed  not  infrequently  by  disease 
of  the  uro-poetic  system.  Some  of  these  conditions  also  give 
rise  to  diseases  of  the  annex  organs,  the  uterus  and  surround- 
ing parts,  ovaries,  etc.  In  the  female,  therefore,  blenorrhoea 
does  not  have  such  a  sovereign  influence  in  the  etiology  of  dis- 
eases of  the  uro-genital  tract  as  in  the  male. 

We  might  point  to  the  importance  of  the  gonococcus  in 
diagnosis  and  therefore  in  the  study  of  blenorrhagic  affections. 
But  even  in  this  respect  the  conditions  are  much  more  compli- 
cated. We  know  that  the  gonococcus  is  particularly  abundant 
in  the  acute  stage  of  blenorrhcea,  while  its  discovery  is  uncer- 
tain and  difficult  in  chronic  blenorrhoea.    Blenorrhoea  in  the 
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female,  unlike  that  in  the  nial*^,  is  characterized  by  the  fact 
that  it  possesses  a  much  more  marked  tendency  to  run  rapidly 
through  the  acute  stag'c  and  to  pass  into  a  chronic  stag-e.  In 
addition,  the  disco%*ery  of  g'onococci  on  the  mucous  surfaces 
accessihle  to  examination  is  interfered  with  by  the  fact  that 
they  form  the  soil  for  a  series  of  micro-organisms  to  a  much 
g'reater  extent  than  in  man,  and  thus  interfere  materially  with 
the  recognition  of  tlie  gonococcus  as  such. 

Another  circumstance  must  be  considered.  The  mild 
course  of  the  blenon^hagic  disease,  i.e,^  the  sligrht  acnteness  of 
the  symptoms,  but  especially  the  feehn^  of  modesty  which  is 
pronomiced  even  in  the  lowest  classes  amonj^  women,  consti- 
tute the  motives  for  concealing  g-enital  affertions  as  lon^  as 
possible.  And  thus  the  acute  statures  of  IdenoniKTa  of  the 
female  sexual  organs  often  escape  the  notice  of  the  physician, 
and  only  the  later  and  graver  consequences,  which  no  longer 
bear  the  stamp  of  the  disease,  come  under  observation.  Hence 
this  disease  in  the  female  is  often  overlooked,  unrecognized, 
and  insufficiently  studied. 

CoiTesponding  to  the  complete*  division  of  the  sexual  and 
uro-poetic  system  in  the  female,  we  will  consider  urethritis 
and  vaginitis  as  the  primary  iilenori'hagic  diseases.  These 
are  followed  by  a  series  of  complications  which  will  be  dis- 
cussed later* 
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I.     URETHRITIS. 
General  Remarks. 


The  statements  concerning  the  fretpiency  of  this  disease 
ditter  In  a  very  striking  maimer.  Swxnliaur  stat<*s  that  he 
never  observed  a  case  of  urethritis  in  the  female.  Ricord  says 
that  m  contagious  blenorrlioea  of  tlie  female  the  urethra  is 
often  affected  alone,  or  at  least  participates  in  the  disease  of 
the  other  mucous  membranes.  Tiie  recent  winters  agree 
almost  unanimously  concerning  the  frequency  of  blenorrhagic 
m*ethritis,  and  that  it  is  never  absent  in  cases  of  recent  infec- 
tion. Zeiss!  alone  maintains  that  there  are  only  5  cas(»s  of 
urethral  bienorrha?a  aumng  KK)  cases  of  blenorrhagic  vagini- 
tis. This  striking  ditference  of  opinion  is  owing  to  tlie  rapid 
and  mild  coui'se  of  the  acute  stage,  and  to  the  readiness  wRh 
which  chronic  urethritis  in  the  female  is  overlooked,     Cheron 
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states  that  in  the  female  there  is  one  acute  urethritis  to  five 
chronic  urethritides. 

Symptomatology. 

Thanks  to  the  short  and  straight  course  of  the  female 
urethra,  its  simple  structure,  the  absence  of  larg«  glands, 
female  urethritis  is  a  milder  affection  than  in  the  male. 

After  a  period  of  incubation,  which  Martineau  estimates  at 
two  to  five  days,  the  urethritis  begins,  in  acute  cases  and  in 
sensitive  women,  with  slight  chilliness,  which  appears  only  on 
one  or  two  evenings,  and  slight  malaise.  At  the  same  time 
the  patients  complain  of  mild  burning  and  tickling  on  micturi- 
tion ;  in  some  cases  this  is  quite  annoying  for  several  days. 
These  are  the  only  perceptible  symptoms,  but  not  infrequently 
subjective  symptoms  are  entirely  absent,  or  there  is  slight 
burning  during  micturition  which  is  ignored  or  overlooked. 

On  examination  of  the  patient,  who  should  not  have  urinated 
for  several  hours,  the  orifice  of  the  urethra  will  be  found  swollen 
and  reddened,  the  urethral  mucous  membrane  intensely  red- 
dened and  perhaps  somewhat  prolapsed.  On  passing  the 
finger  into  the  vagina  the  urethra  is  felt  as  a  firm  cord  which 
is  tender  on  pressure.  On  pressing  from  behind  forwards  along 
its  course  often  quite  large  drops  of  creamy  pus  escape  from 
the  orifice.  On  microscopical  examination  this  shows  the 
same  elements  as  in  man,  especially  numerous  gonococci  in 
the  pus  cells. 

If  the  patient  urinates  into  two  vessels,  we  will  find  cloudy 
urine  in  the  first,  clear  urine  in  the  second  vessel.  Cloudiness 
of  the  second  urine  indicates  coincident  cystitis.  There  is  no 
division  of  the  urethra  into  two  parts  as  in  man.  The  female 
bladder  possesses  a  true  sphincter,  which  consists  of  smooth 
and  striped  muscular  fibres,  and  forms  a  sharp  boundary  be- 
tween the  urethra  and  bladder.  There  is  no  neck  of  the  blad- 
der in  the  female,  in  the  sense  of  a  part  which  belongs  at  times 
to  the  urethra,  at  times  to  the  bladder.  However  full  the 
female  bladder — and,  as  is  well  knoA\Ti,  its  capacity  is  greater 
than  in  the  malt — all  the  urine  remains  in  the  organ,  the 
urethra  always  forms  a  short  canal,  which  is  open  anteriorly, 
firmly  closed  towards  the  bladder,  so  that  regurgitation  of 
pus  from  the  urethra  into  the  bladder  is  impossible. 

The  few  subjective  symptoms  which  constitute  the  acute 
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sta^e  have  usually  disappeai*ed  in  three  weeks,  at  tlie  furtliest, 
and  the  patients, and  uidecul  many  physicians,  then  re^'^ard  the 
blenorrhoea  as  cured. 

Bat  this  is  not  trur,  Feniak^  nrethril  ts  passes  into  a  chronic 
stage  much  more  often  tliau  has  been  hitherto  believed.  This, 
while  not  so  serious,  so  far  as  our  imperfeet  knowledge  g:oes, 
as  chronic  hh^norrhtra  in  the  male,  nevertheless  presents  suffi- 
cient danj^er.  In  the  hrst  place  it  may  exacerbate  after  external 
irritants,  as  in  the  male.  The  patient  not  alone  suffers  from  a 
conta*^ious  disease,  or,  at  least,  one  winch  often  becomes  so 
at  each  rehipse,  but  it  may  extend  beyond  its  original  bounda- 
ries and  grive  rise  to  the  symptoms  of  temporary  urethi'o- 
cystit is,  which  is  situiiar  to  that  in  the  mak%  buts  runs  a  mikter 
and  more  rapid  course. 

The  symptoms  of  chronic  urethritis  in  the  female  are  exclu- 
sively objective.  They  are  found  on  careful  examination  of 
the  urethra  after  the  patient  lias  not  urinati'd  for  seveiMl 
hours.  Pressure  on  the  ui^ethra,  from  behind  forwards,  usually 
forces  out  a  drop  of  thin,  milky  muco-pus.  If  the  patient  is 
allowed  to  urinate,  after  the  vulva  has  been  carefuUy  cleansed 
of  mucus,  we  find  either  slig*ht  cloudiness  of  the  urine  or  clap 
shreds,  as  in  the  niaU\ 

The  female  urethra  is  rich  in  follicles,  which  are  situated 
along  the  entire  nmcous  nu*mbrane  as  well  as  ;it  the  orillee. 
These  follicles  may  take  part  in  the  blenorrhagie  process. 
They  become  swollen  and  sensitive  and  form  small  nodules, 
which  disappear  or  enlarge  and  open  into  the  urethra  without 
being  attended  l\y  fiirtlier  consi*qucnces. 

Disease  of  the  follicles  at  the  oiiflre,  which  are  usually  situ- 
ated on  both  sides  and  below  the  meatus  m  small  funnel- 
shaped  fissures,  often  runs  a  slow  course.  In  examining  a 
woman  with  blenorrhoea,  pressure  on  the  orifice  extrudes  pus, 
winch  is  supposed  to  come  from  the  urethra.  But  if  the  patient 
is  allowed  to  ui'inate  previously,  ij\,  if  the  urethra  is  cleansed, 
and  the  pai'ts  are  carefully  inspected  during  the  examination, 
Ave  can  convince  ourselves  tluit  the  pus  appears  in  the  fissures 
at  the  sales  of  the  urethra.  If  the  follicles  had  been  previ- 
ously squeezed  and  the  pus  removed,  and  if  the  uretlira  is  then 
exanuned  fiHim  behind  forwards,  or  if  the  patient  is  allowed 
to  urinate,  we  can  also  demonstrate  the  presence  of  chronic 
urethritis. 
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Blenorrhagic  inflammation  of  the  follicles  at  the  orifice  is 
either  chronic,  i.e.,  a  small  quantity  of  pus  is  secreted  without 
any  symptoms,  or  it  is  acute  and  relapsing.  One  or  another 
of  the  follicles  enlarges,  the  meatus  becomes  unsymmetrical, 
the  mucous  membrane  over  the  follicle  is  reddened.  A  small 
point  of  pus  soon  appears,  an  abscess  forms  in  the  follicle, 
rapidly  opens  and  discharges,  and  closes  with  equal  rapidity. 
In  a  short  time  this  process  is  repeated  in  the  same  or  another 
follicle,  and  this  may  continue  for  a  long  time.  Slight  pain  on 
palpation  is  the  only  symptom  of  this  affection,  which  is  usually 
unnoticed  by  the  patient.  Gu6rin  called  it  external  urethritis, 
and  proved  its  blenorrhagic  character  and  contagiousness  by 
some  accurate  observ^ations.  Small,  insignificant  fistulae  may 
result  from  the  rupture  of  the  abscess  into  the  urethra  and 
vulva  at  the  same  time. 

Pathological  Anatomy. 

The  anatomy  of  the  disease  has  been  little  studied.  In  a 
patient  who  died  of  typhoid  fever,  Mercier  describes  the  mucous 
membrane  of  the  blenorrhagic  urethra  as  uniformly  red  in  the 
lower  part,  the  remainder  was  injected  in  patches. 

In  a  serv^ant  who  died  of  cysto-pyelitis  and  nephritis,  Mur- 
chinson  found  both  kidneys  in  a  condition  of  acute  nephritis, 
the  renal  pelves  and  ureters  filled  with  pus,  the  bladder  dis- 
tended with  purulent  urine,  its  mucous  membrane,  like  that 
of  the  urethra  and  vagina,  intensely  reddened. 

Examination  with  the  endoscope  in  the  acute  stage  usually 
shows  uniform  redness,  swelling,  and  velvety  loosening  of  the 
mucous  membrane.  In  chronic  cases  the  mucous  membrane 
is  reddened  in  patches  and  stripes,  or  the  redness,  associated 
with  slight  erosion,  merely  surrounds  the  openings  of  a  few, 
usually  prominent,  follicles.  I  never  found  granulations,  but 
the  number  of  cases  which  I  had  the  opportunity  to  examine 
was  small. 

Dl^gnosis  and  Prognosis. 

The  diagnosis  is  evident  from  the  symptoms  just  described. 
Attention  must  be  paid  particularly  to  the  origin  of  the  pus, 
wliether  it  comes  from  the  urethra  or  the  follicles  of  the  mea- 
tus. In  chronic  urethritis  frequent  examination  is  necessary, 
especially  after  the  patient  has  not  urinated  for  some  hours. 
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In  otlierwise  negative  cases,  a  decision  is  arrived  at  from  ex- 
amination of  the  urine  after  its  retention  for  several  hours  and 
after  cai\'fnl  cleausuiy-  of  the  vulv*-!.  This  is  always  annoy- 
\n^,  and  often  impracticabh'  fur  external  reasons. 

The  prognosis  of  urethritis  in  the  female  is  always  more 
favorable  than  the  corresponding  affection  in  the  male. 
Chronic  urethritis  is  much  more  anienal»le  to  tr'catineni,  the 
conditions  for  recovery  are  more  favorable*  Unfortunately 
the  latter  affection  often  escapes  our  observation  and  treat- 
ment. 

Treatment. 

In  the  acute  sta^e  the  treatment  is  hyjsriciiic  and  sympto- 
matic. The  x^eg-imen,  as  regards  exercise,  food  and  drink,  is 
the  same  as  in  the  male. 

If  the  subjective  symptoms  have  disappeared  hut  suppura- 
tion persists,  balsams  internally,  and  local  injections  of  byijcr- 
inang-anate  of  potash  and  sulphate  of  zinc,  are  indicated.  The 
injections  are  made,  wlien  the  bladder  is  moderately  full,  with 
the  ordinary  clap  syringe  half  filled.  The  bladder  should 
always  contain  urine  m  order  to  prevent  direct  action  of  the 
injection  fluid  upon  the  wall  of  the  bladder,  provided  it  enters 
the  bladder,  which  is  more  apt  to  occui"  on  account  of  its  ana- 
tom  i  cal  stiTi  c t u  re. 

The  tor}>idity  of  female  urethritis  soon  permits  active  local 
treatment,  particularly  the  application  of  tincture  of  iodine  or 
a  solution  of  nitrate  of  silver  {'^  to  5  per  eent.)  throug-fi  a  slioi:t 
endoscope  or  by  means  of  litth*  tampon  brushes  (smooth  nar- 
row strips  of  wood  covered  with  cotton). 

Folliculitis  of  the  urethral  meatus  is  an  obstinate  affection, 
which  is  only  cured  by  di-struction  of  the  follicles.  Tliis  is 
done  with  a  narrow  stick  of  lunar  caustic,  or,  better  still,  witli 
the  fine  point  of  a  Paqurlin  cautery. 


II.     VAGINITIS. 


General  Remarks. 


CVagrinitis  occupies  the  most  peculiar  position  among*  the 
more  common  bicnorrhaffir  affections,  Ori|;-inally  re^'-arded  as 
the  most  frequent  form  and  the  prototype  of  female  sexual  blen- 
orrhoea,  its  blenorrhag-ic   character  is   now  denied  by  many. 
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Bumm  endeavored  to  show  by  a  series  of  careful  investiga- 
tions that  a  prohferation  of  gonococci  in  the  vagina  and  their 
entrance  into  its  epithelium  does  not  take  place.  He  claimed 
that  the  site  of  blenorrhoea  in  these  cases  is  the  cervical  canal 
or  uterine  cavity,  and  the  pus  produced  in  these  parts,  and 
which  contains  gonococci  in  abundance,  flows  into  the  vagina. 
Here  it  irritates  and  macerates  the  vagina  and  causes  inflam- 
mation of  its  surface,  just  as  blenorrhagic  secretion  entering 
the  preputial  sac  produces  balanitis,  which  is  not  regarded  as 
blenorrhoea.  The  pus  from  the  cervix  mingles  with  the  secre- 
tion of  the  vagina  and  therefore  contains  gonococci,  but  the 
vaginitis  itself  is  catarrhal,  i.e.,  it  results  from  simple  irrita- 
tion and  is  not  a  blenorrhagic  affection. 

Bumm  attempted  to  prove  this  view  in  various  ways.  In 
the  first  place  he  claims  that,  according  to  his  microscopical 
examinations,  gonococci  only  enter  cylindrical  epithelium,  that 
they  cannot  pass  through  pavement  epithelium,  and  whenever 
cylindrical  and  pavement  epithelium  come  in  contact,  the 
gonococci  disappear  where  the  latter  begins.  The  vagina  is 
covered  with  firm  pavement  epithelium,  which  resists  the  en- 
trance of  gonococci. 

Bumm  also  examined  portions  of  the  inflamed  mucous 
membrane  of  the  vagina,  and  never  discovered  gonococci 
therein. 

Finally,  he  kept  blenorrhagic  secretion  in  direct  contact 
with  the  vaginal  mucous  membrane  for  twelve  hours  and 
could  never  produce  vaginitis  in  this  way.  The  vagina  also 
remains  normal,  despite  the  most  severe,  cocci-containing  cer- 
vical or  uterine  blenorrhoea,  which  permits  the  abundant  se- 
cretion to  flow  into  the  vagina,  provided  the  irritant  action  of 
this  secretion  is  prevented  by  securing  its  thorough  removaL 
On  the  other  hand,  the  delicate  epithelial  lining  of  the  youth- 
ful vagina  was  not  absolutely  proof  against  the  invasion  of 
gonococci,  but  the  symptoms  ran  a  much  more  mild  and  rapid 
course. 

That  there  is  a  vaginitis  which  is  associated  with  blenor- 
rhoea of  the  urethra  and  of  the  cervix  and  uterus,  cannot  be 
denied.  But  according  to  these  views  of  Bumm  and  the  more 
recent  investigations  of  Steinschneider,  the  cervical  or  uterine 
blennorrhoea  is  produced  by  the  primary  infection,  and  the 
secretion  stagnates  in  the  vaginal  canal  and  produces  vagini- 
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tis.   In  accordance  with  this  notion,  cervical  or  uterine  blenor- 
rbcea  must  be  present  in  every  case  of  va/arinitis,  a  point  con- 
cerning which  our  present  statistics  are  silent,  but  which 
Schwarz,  as  the  result  of  his  examinations,  denies.    That  vag- 
initis may  communicate  blenorrhoea  would  be  explained  by 
the  fact  that,  together  with  the  secretion  of  the  cervical  canal, 
it  also  contains  its  gonococci,  which  proliferate  in  the  vaginal 
secretion  as  in  an  incubator,  and  may  even  •  cover  the  vagi- 
nal epithelium,  but  do  not  penetrate  it.    In  addition  to  the 
gonococci  a  considerable  number  of  other  cocci  arid  bacteria 
also  find  favorable  conditions  for  proliferation  in  the  vaginal 
secretion. 

These  views,  which  are  opposed  by  Schwarz  in  every  detail, 
are  not  sufficiently  proven,  however  probable  they  may  ap- 
pear. The  demonstration  of  cases  of  vaginitis,  without  coinci- 
dent cervical  and  uterine  blenorrhoea  but  containing  gonococci, 
would  disprove  this  view  and  demonstrate  the  possibility  of 
the  hitherto  assumed  primary  blenorrhoea  of  the  vagina. 
Until  this  question  is  definitely  decided  I  prefer  to  leave  vagi- 
nal blenorrhoea  in  its  former  position  as  a  primary  blenorrhoea, 
and  to  await  the  results  of  further  investigations. 

Symptomatology. 

Like  other  blenorrhagic  affections  in  the  female,  vaginitis 
possesses  the  peculiarity  of  running  quite  rapidly  through  the 
acute  stage,  soon  passing  into  a  chronic  stage,  and  of  present- 
ing relatively  few  symptoms  during  the  acute  period. 

The  following  are  the  symptoms  of  acute  vaginitis:  In  the 
*>eginning  the  patients  experience  a  feeling  of  weight,  dragging 
aiMi  burning  in  the  genitalia,  and  there  is  increased  secretion, 
at  first  mucous,  then  purulent,  which  stiffens  the  clothing,  and 
^8  a  yellowish  color.  The  pains  increase  and  radiate  towards 
the  pelvis  and  thighs;  they  increase  on  movement  and  defeca- 
tion, and  not  infrequently  compel  sensitive  women  to  take  to 
^  Slight  chilliness  and  a  feeling  of  dullness  and  fatigue  are 
*Wed,  the  secretion  increases,  and,  by  its  irritation,  causes 
niore  or  less  marked  vulvitis,  and  also  gives  rise  to  intertrigo 
and  eczema  by  flowing  into  the  inguinal  folds  and  upon  the 
perineum  and  thighs. 

In  addition  to  the  urethritis  and  vulvitis  which  are  usually 
18 
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present,  examination  shows  swelling  of  the  introitus  va^nae. 
The  fimbria  and  caruncles  are  swollen,  their  mucous  mem- 
brane reddened  and  eroded;  the  swollen  follicles  are  shown  by 
punctate,  dark,  often  elevated  and  intensely  reddened  spots. 
A  considerable  amount  of  creamy  pus,  which  is  neither  viscid 
nor  gelatinous,  wells  up  out  of  the  introitus,  especially  on  press- 
ure upon  the  perineum.  On  passing  the  finger  into  the  vagina 
considerable  elevation  of  temperature  is  felt,  and  the  mucous 
membrane  is  also  felt  to  be  more  rigid,  its  folds  more  promi- 
nent. In  fnany  cases  the  entrance  of  the  well-oiled  finger  is 
impossible,  the  pain  produced  thereby  so  violent  that  spasm 
of  the  sphincter  vaginas  (vaginismus)  sets  in. 

As  a  matter  of  course  examination  with  the  speculum  is 
impossible  in  these  cases.  In  others  this  can  be  done,  and  the 
following  changes  are  noticed  after  the  pus  has  been  wiped 
off:  In  places  the  epithelium  seems  to  be  lost,  and  superficial, 
easily-bleeding  erosions  are  formed.  In  some  cases,  usually 
not  the  most  acute  ones,  the  markedly  infiltrated  folds  appear 
to  be  covered  by  deep  red  granules,  which  are  quite  uniform 
and  may  attain  the  size  of  a  hejiip  seed.  The  entire  vagina 
then  appears  granular,  a  condition  known  as  psorelytrie,  vagi- 
nitis granulosa  or  papillaris.  This  form  is  especially  frequent 
in  gravid  females.  Martineau  states  that  he  found  it  particu- 
larly in  scrofulous  and  cachectic  individuals. 

The  mucous  membrane  of  the  portio  vaginalis  is  also 
swollen,  its  follicles  more  prominent.  Superficial  erosions, 
perhaps  as  large  as  a  pea,  are  also  found,  particularly  on  the 
lower  lip.  In  many  cases — ^whether  it  is  true  of  all  I  am  un- 
able to  say — ^the  orifice  of  the  cervical  canal  is  reddened,  partly 
eroded,  gaping,  and  from  it  escapes  a  tough  purulent  plug. 

The  course  of  the  acute  blenorrhcea  is  quite  typical.  The 
symptoms  attain  their  height  in  eight  to  ten  days  and  then 
slowly  diminish,  so  that  the  vaginitis  is  usually  cured  in  three 
to  four  weeks.  But  relapses  are  not  rare.  These  occur  in 
part  after  external  noxious  infiuences,  but  particularly  after 
menstruation,  which  is  always  followed,  even  if  the  process  is 
entirely  healed,  by  a  short  stage  of  subacute  vaginitis  with 
increased  secretion  and  redness  of  the  mucous  membrane. 

Chronic  vaginitis,  which  is  a  sequel  of  acute  vaginitis  that 
is  maintained  by  local  irritation  or  by  frequent  relapses,  is 
either  diffused  over  the  entire  mucous  membrane,  or  localized. 
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In  both  cases  subject ivu  symptoms  are  absent;  in  the 
former  the  secretion  is  still  coiisiilerablet  in  the  latter  it  is  not 
notably  increasetL  In  diirnse  vaginitis  examination  %vith  the 
speculum  shows  thickening-  of  the  nmeous  membrane,  whose 
folds  are  very  prominent  and  covered  witli  granulations;  the 
color  is  partly  red,  partly  even  livid;  erosions  are  found  par- 
ticularly in  the  fornix  and  on  tlie  portio  vai^rinalis. 

In  the  localized  cases,  one  or  more  patches  of  reddened, 
partly  eroded  and  swollen  mucous  membrane  are  seen  in  the 
deeper  portions  of  the  vag-ina,  particularly  in  tlie  posterior 
foiTiix* 

Chronic  vag^iJiitis  temimates  in  a  change  wiiich  is  found 
with  special  frequency  in  prostitutes.  This  is  a  form  of  fibrous 
de^enei-ation  known  as  xerosis  vaginae  The  mucous  niem- 
bi*ane  becomes  rigid  and  thick,  it  dries  from  destruction  of  the 
follicles,  the  epithelium  is  thick  and  white,  like  chronic  stoma- 
titis, with  psoriasis  mucosa^  and  the  condition  incurable* 


Diagnosis  and  Prognosis. 

The  diagnosis  may  be  made  from  the  symptoms  mentioned. 
The  proof  of  its  blenorrhag^ic  character  is  obtained  from  the 
presence  of  co-existing*  blenorrhagric  affections  and  the  demon- 
stration of  gonocoeei. 

With  reg'aixl  to  tlxe  former,  the  urethra  must  first  be  ex- 
amined.  Acute  or  chronic  urethritis,  the  demonstration  of 
suppuration,  with  or  without  inflammatory  symptoms,  fi'om 
the  urethra  or  the  follicles  around  its  orifice,  and  the  discovery 
of  gonococci,  w^hich  is  hardly  ever  attended  with  difficulty,  are 
important  diagnostic  indications. 

T3ie  discovery  of  gonococci  in  the  vagrinal  secretion  itself  is 
more  difhculti  In  the  first  place  it  contains  a  larg-e  number 
of  other  nuero-organisms  Avhich  interfere  with  the  recognition 
of  the  gonococci.  Indeed,  Lomer  states  that  tlie  vaginal  se- 
cretion is  unsuited  to  the  demonstration  of  gonococci,  Bumm 
also  attaches  httle  importance  to  examination  of  the  vaginal 
secretion,  in  wiueli,  aecordiug  to  his  belief,  goiu>cocci  occur 
only  secondarily*  Schwarz,  on  the  other  hand,  maintains  the 
existence  of  a  primary  vag^inal  blenorrha?a,  and  discovered 
g-onococci  in  the  vaginal  mucous  membrane,  after  irrigating 
the  canal  freely  and  removing  the  secretion  and  micro-organ- 
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isms.  After  the  irritating  irrigation  a  reaction  develops  in 
the  vaginal  mucous  membrane  in  the  shape  of  active  cell  pro- 
liferation, which  brings  the  gonococci,  intra-cellular  and  free, 
to  the  surface.  If  some  secretion  is  now  scraped  with  the 
knife  or  curette  from  the  mucous  membrane,  we  can,  as  a  rule, 
discover  the  gonococci. 

The  prognosis  must  be  made  with  great  caution.  Vagini- 
tis itself  is  often  cured  with  great  difficulty,  and  especial  con- 
sideration must  be  paid  to  the  fact  that  an  extension  of  the 
process  to  the  uterus  may  grive  rise  to  the  most  serious,  even 
incurable  complications,  which  may  seriously  endanger  not 
only  health  but  even  life. 

Treatment. 

Acute  vaginitis  not  infrequently  runs  its  course  spontane- 
ously, if  cleanliness  and  removal  of  the  secretion  are  attended 
to.  The  subacute  and  chronic  forms  are  much  more  obstinate. 
Hence  the  treatment  of  acute  vaginitis  is  expectant  and 
mildly  astringent,  that  of  chronic  vaginitis  is  strongly  astrin- 
gent, even  caustic. 

In  the  first  and  most  severe  stage  of  acute  vaginitis  treat- 
ment is  usually  impossible  on  account  of  the  violent  pains 
which  characterize  the  affection.  It  is  then  our  object  to  se- 
cure a  rapid  termination  of  the  acute  stage,  by  rest  in  bed, 
regulation  of  the  bowels,  cool  sitz-baths,  cold  compresses  on 
the  genitalia  and  perineum,  mild  and  unirritating  diet.  Potas- 
sium bromide,  chloral  hydrate  and  morphine  relieve  the  nerv* 
ous  excitement  which  is  so  frequent  at  this  period. 

When  the  acute  symptoms  have  subsided  so  that  instru- 
ments vDL2^y  be  introduced  into  the  vagina,  we  resort  to  local 
treatment,  consisting  in  the  application  of  astringents  and  the 
removal  of  the  accumulated  secretion. 

Treatment  which  is  carried  out  under  the  control  of  the 
eye  is  always  the  most  effective.  It  is  therefore  best  to  intro- 
duce a  speculum,  carefully  cleanse  the  vaginal  mucous  mem- 
brane with  tampon  brushes  and  then  to  apply  the  astringent 
to  the  vagina  by  means  of  these  brushes  or  by  irrigation. 
We  prefer  1  to  2  per  cent,  solutions  of  permanganate  of  potash. 
Applications  of  a  1  per  cent,  solution  of  nitrate  of  silver  may 
be  used,  in  addition,  every  two  or  three  days,  if  the  symptoms 
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are  subacute,  especially  in  vag^initis  granulosa.  After  each 
cauterization  or  irrigution  the  vagina  is  filled  with  cotton 
tampons,  which  are  fastened  to  one  another  with  thread  and 
introduced  through  the  speculum. 

This  method  of  treatment,  which  is  entirely  in  the  hands  of 
the  physician  or  a  midwife,  is  usually  impracticable,  except  in 
a  hospital  service.    And  so  the  treatment  must  often  be  car- 
ried out  by  the  patient.    In  such  cases  it  is  best  to  use  an  irri- 
gator, to  the  rubber  tube  of  which  is  attached  a  vaginal  tip, 
a  slightly  curved  hollow  bulb,  whose  tip  is  perforated  like  a 
sieve.    For  irrigation  we  order  1  per  cent,  solutions  of  per- 
manganate of  potash,  chlorate  of  potash,  sulphate  of  zinc,  or 
a  2  per  cent,  solution  of  alum,  the  vagina  bemg  irrigated  three 
times  a  day  with  about  2  quarts  of  the  slightly  warmed  solution. 
The  part  which  first  enters  the  vagina  coagulates  the  secre- 
tion and  removes  it  in  shreds,  the  remaining  fluid  comes  in 
direct  contact  with  the  vaginal  walls.    Tamponing  of  the  va- 
gina must  usually  be  abandoned  in  these  cases,  as  the  tam- 
pons recommended  are  not  suitable.    The  physician  should 
examine  with  the  speculum  every  three  or  four  days,  and  may 
then  make  applications  of  1  per  cent,  solution  of  nitrate  of 
silver,  tincture  of  iodine  or  liquor  f erri  ses(iuichlorati.    These 
remedies,  applied  every  third  day,  are  to  be  recommended 
particularly  in  subacute  cases. 

In  obstinate  subacute  vaginitis  the  astringents  mentioned 
should  be  applied  daily  for  several  successive  days.  The  va- 
t^^  is  brushed  and  tamponed.  On  the  following  day  the 
^mpon  is  removed,  the  mucous  membrane  cleaned  and  again 
brushed.  If  this  is  repeated  for  several  days,  the  mucous 
membrane  begins  to  exfoliate  in  shreds.  The  brushings  are 
tt^n  discontinued,  but  the  above-mentioned  irrigations  are 
employed  daily  until  the  mucous  membrane  is  regenerated;  if 
It  has  not  regained  the  normal' appearance,  the  procedure  is 
^in  begun.  Alum,  which  is  dusted  on  tampons  or  sewed  up 
^  bags  of  mull,  acts  very  vigorously  in  this  way.  A  mixture 
®' powdered  sulphate  of  copper  and  alum  (10: 100)  acts  in  the 
same  way.  Other  astringents,  such  as  sulphate  of  zinc,  sul- 
phate of  copper,  alum  in  gelatine  capsules,  are  introduced  into 
the  vagina  in  a  similar  manner. 

Great  care  must  be  devoted  to  disease  of  the  portio  vagi- 
nalis and  cervical  canal.    Erosions  of  the  portio  vaginalis  are 
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to  be  touched  up;  in  suppuration  from  the  cervical  canal  and 
uterus,  the  parts  are  brushed  with  astringents  or  injections 
made,  with  Braun^s  syringe.  Hypertrophy  of  the  portio  vagi- 
nalis with  development  of  granulations  requires  vigorous  cau- 
terization, even  partial  excision,  i.e.,  surgical  interference. 

In  chronic  cases  attention  must  always  be  paid  to  the  gen- 
eral constitution.  The  nutritive  disturbances,  constipation 
and  anaemia,  which  are  so  frequent  in  women,  must  be  relieved 
by  suitable  remedies. 

Menstruation  indicates  complete  rest  until  a  few  days  after 
its  cessation,  and  vigorous  cauterization  is  especially  contra- 
indicated. 

Acute  vaginal  blenorrhcea  may  also  be  the  subject  of  treat- 
ment during  pregnancy,  but,  as  a  matter  of  course,  with  the 
utmost  caution.  The  cure  of  chronic  blenorrhcea  under  such 
conditions  is  a  labor  of  Sisyphus,  which  it  is  best  to  put  off 
until  parturition  is  completed. 


CHAPTER  YI. 

COMPLICATIONS  OF  BLENORRHCEA  IN  THE 
FEMALE. 

I.    VULVITIS. 
General  Remarks. 

Among  diseases  of  the  sexual  organs  in  the  female,  vulvitis 
occupies  a  i)Osition  analogous  to  that  of  balanitis  in  the  male. 
Diseases  of  the  vulva  may  occur  independently  as  the  re- 
sult of  various  local  irritants,  and  are  then  non-infectious, 
purely  local  affections,  superficial  inflammations,  which,  corre- 
sponding to  the  hybrid  anatomical  position  of  the  vulva  be- 
tween integument  and  mucous  membrane,  also  holds  patho- 
logically a  position  midway  between  catarrh  and  acute  eczema. 
Similar  forms  occur  as  part-symptoms  of  acute  urethral 
and  vaginal  blenorrhoeas.  It  has  not  been  decided  whether 
these  vulvitides,  which  are  so  common  as  attendants  of  acute 
sexual  blenorrhoea,  are  real  blenorrhagic  affections,  or  merely 
the  result  of  irritation  by  the  blenorrhagic  secretion.  The 
entirely  analogous  balanitis  is  certainly  the  effect  of  irritation 
^y  the  secretion. 

In  children,  on  the  other  hand,  there  is  a  true,  primary, 
Wenorrhagic  vulvitis,  which  is  caused  by  the  transmission  of 
blenorrhagic,  gonococci-containing  secretion,  and  by  the  local 
"icreaseof  the  cocci  upon  the  vulva;  it  remains  localized  or 
^^nds  to  the  vagina.  Apart  from  Fraenkel's  cases,  which 
^J^not  entirely  clear,  Aubert,  Widmark,  Cseri,  Lenander  and 
^^'^l  have  reported  instances  in  which  the  presence  of  gono- 
*^i  and  usuaUy  the  infection  were  demonstrated. 

Symptomatology. 

Although  vulvitis  usually  heals  rapidly  and  easily,  it  often 
Produces  very  alarming  symptoms.  Whether  it  occurs  alone 
®''  as  a  complication,  it  always  gives  nse  to  itching  and  burning 
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which  soon  increase  to  pain.  The  passag'e  of  urine  over  the 
inflamed  surfaces  is  especially  painful;  movement,  particu- 
larly walking,  is  also  painful  or  even  impossible.  The  second 
striking  symptom  is  the  abundant  secretion  of  creamy,  foul- 
smelling*  pus. 

On  examination  in  the  most  acute  cases,  the  inner  surface 
of  the  thighs,  often  almost  to  the  knee,  and  the  inter-crural 
folds,  are  reddened,  partly  eroded  and  weeping.  The  labia 
majora  are  swollen,  reddened  and  hot.  Their  surface,  espe- 
cially at  the  edge,  and  the  hairs  of  the  pubis,  are  sticky,  and 
covered  with  crusts  of  pus.  The  labia  minora  are  often  so 
cedematous  that  they  protrude  beyond  the  labia  majora. 
Their  surface  likewise,  together  with  the  inter-labial  folds,  is 
reddened,  swollen,  partly  eroded.  The  lining  of  the  vestibule 
is  intensely  swollen,  of  a  deep  red  color,  loosened,  often  vel- 
vety, even  finely  granular.  Deeper  red  patches  or  punctate, 
slightly  elevated  spots,  which  belong  to  the  swollen  follicles, 
are  seen  not  infrequently.  The  vicinity  of  the  excretory  ducts 
of  Bartholin's  glands  is  also  characterized  by  more  intense 
redness.  The  entire  diseased  surface  is  covered  with  a  more 
or  less  thick  layer  of  pus,  containing  numerous  micro-organ- 
isms, also  gonococci  if  the  disease  is  blenorrhagic.  Their 
diagnosis,  however,  is  often  rendered  very  difficult  by  the  mul- 
titude of  other  cocci  and  bacteria. 

In  addition  to  the  acute  purulent  vulvitis  just  described, 
we  also  find  milder,  subacute,  muco-purulent  vulvitides,  char- 
acterized by  slight  intensity  of  the  subjective  and  objective 
symptoms. 

Vulvitis  usually  terminates  in  recovery.  It  rarely  be- 
comes chronic,  and  only  after  gross  neglect.  The  secretion 
then  remains  increased,  slight  itching  and  pricking  become 
permanent,  the  lining  membrane  of  the  vulva  becomes  slightly 
thickened,  of  a  slate  gray  to  violet  color. 

Chronic  vulvitis  is  more  often  localized.  The  process  dis- 
appears from  the  surface,  and  retires  to  a  number  of  glands, 
among  others  to  the  glands  of  Bartholin,  which  will  be  dis- 
cussed separately.  But  the  other  vestibular  glands  may  also 
take  part  in  the  affection — for  example,  the  glands  around  the 
orifice  of  the  urethra,  the  numerous  glands  and  follicles  on 
the  inner  surface  of  the  labia  minora,  which  are  partly  scat- 
tered, partly  arranged  in  groups.    In  these  localized,  extremely 
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insidious  fomis,  which  are  usually  entirely  devoid  of  symp- 
toms, the  vulva  appears  to  be  normal,  pale  red  in  color,  and 
the  secretion  is  not  increased.  It  is  only  on  careful  examina- 
tion that  we  find,  at  one  or  more  of  the  places  mentioned^  one 
or  a  few  dark  red  patches,  of  ten  not  lar^>r  than  a  lentil,  whose 
mocous  membrane  is  fluffy  or  velvety,  even  granular;  perhaps 
a  few  swoUen  follicles,  which  can  be  better  seen  than  felt,  are 
situated  underneath.  A  little  secretion,  mucus  or  muco-pus, 
can  be  squeezed  from  the  excretory  ducts  of  Bartholin's  and 
the  peri-urethral  glands,  and  Schwarz  states  that  small  pain- 
ful ulcers  may  develop  from  the  suppuration  of  such  follicles. 

Diagnosis. 

The  diagnosis  is  made  without  difficulty  from  the  symptoms 
mentioned.   It  is  more  difficult  to  distinguish  the  blenorrhagic 
from  the  non-blenorrhagic  forms.     It  must  be  kept  in  mind 
that  blenorrhagic  vul\itis  occurs  only  in  children  as  an  inde- 
pendent affection,  but  that  it  usually  extends  in  such  cases  to 
the  vagina.    The  demonstration  of  gonococci  is  usually  not 
difficult  in  these  cases.    In  adults  vulvitis  is  rarely  an  inde- 
pendent afftH^tion,  but  is  a  link  in  the  chain  of  an  extensive 
blenorrhagic  process,  which  usually  involves  the  urethi-a,  va- 
gina and  cervix.     These  parts  should  therefore  be  examined  in 
^iilNitis.    The  existence  of  vulvitis,  while  the  uivthra,  vagina, 
and  uterus  are  healthy,  speaks  against  its  blenorrhagic  char- 
acter.   We  must  then  examine  for  all  those  factoi-s  which  are 
visually  followed  by  s^Tnptomatic  xiilvitLs,  such  as  soft  chan- 
cre, primary  and  secondary  syphilitic  lesions;  finally,  we  must 
take  into  consideration  those  conditions  which  favor  the  de- 
velopment of  idiopathic  vuhitis,  such  as  masturbation,  uu- 
cleanliness  and  accumulation  of  sebum,  pregnancy. 

Treatment. 

T^e  treatment  of  acute  N-ulvitis  is  quite  simple.  Washing 
^th  lukewarm  baths  and  irrigations,  insertion  of  cotton  b«»- 
y^wn  the  labia,  into  the  vestibule  and  the  int^T-labial  folds, 
^  order  to  prevent  contact  of  the  inflaintHl  pai-ts,  and  al)s<n'p- 
"on  of  the  secretion,  often  prove  sufficient.  In  more  obstinate 
^^^^  the  application  of  astringents  materially  aids  recovery. 
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So  long"  as  the  inflammatory  symptoms  are  violent,  we  may 
use  plumbum  aceticum  basicum  solution  ( 3iiss:  5  vj.),  into 
which  pledg-ets  of  cotton  are  dipped  and  inserted  into  the  parts. 
When  the  acute  symptoms  have  subsided  we  may  apply,  in 
the  same  waj^  other  astringents,  such  as  tannin,  sulphate  of 
zinc,  and  alum  in  ^  to  1  per  cent,  solutions.  In  these  cases  the 
most  effective  agent  is  nitrate  of  silver  in  ^  to  1  per  cent,  so- 
lution, brushed  upon  the  inflamed  parts,  which  are  then  cov- 
ered with  dry  cotton. 

As  a  matter  of  course  other  blenorrhagic  affections  which 
may  be  present,  must  be  treated  in  a  suitable  manner. 

Chronic  vulvitis  is  much  more  obstinate,  and  vi^rous 
local  treatment  is  indicated.  The  patches  of  infiltrated, 
swollen,  perhaps  suppurating  glands  can  usually  be  cured 
only  by  the  application  of  caustics.  Brushing  with  concen- 
trated solutions  of  nitrate  of  silver  (1 :10  to  5),  with  the  solid 
stick  or  chloride  of  iron  effect  material  benefit,  but  I  have  al- 
ways found  that  the  best  plan  is  the  use  of  the  Paquelin  cau- 
tery, whose  finest  tip,  brought  to  a  white  heat,  is  carried 
gently  into  the  larger  follicles  or  is  applied  several  times  to 
reddened  patches. 

II.    INFLAMMATION  OF  BARTHOLIN'S  GLANDS. 

General  Remarks. 

Inflammation  of  Bartholin's  glands,  extending  from  the 
vulva,  is  a  frequent  complication  of  blenorrhagic  infection  in 
the  female.  It  seems  to  be  a  true  blenorrhagic  affection.  At 
least  Arning  found  gonococci  in  the  pus  of  acute  and  chronic 
Bartholinitis,  and  this  has  been  confirmed  several  times. 
Nevertheless  Bumm  regards  it  as  the  result  of  mixed  infec- 
tion, i.e.,  the  combination  of  gonococci  and  pus  cocci.  But 
although  the  suppuration  of  the  gland  must  be  attributed  to 
other  elements,  the  gonococci  play  an  important  part  in  the 
mixed  infection,  as  shown  by  the  fact  that  no  affection  of  Bar- 
tholin's glands  occurs  among  the  large  number  of  non-blenor- 
rhagic  vulvitides,  but  the  former  is  always  a  comphcation  of 
blenorrhagic  vulvo-vaginitis  and  urethritis.  Bartholinitis  is 
also  unknown  in  the  blenorrhagic  vulvo-vaginitis  of  children^ 
but  seems  to  occur  exclusively  in  adult  women. 
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a,— ACUTE  BARTHOLINITIS, 
Symptomatology, 

Acute  Bartholinitis  either  devekips  directly  as  a  complica- 
tion of  acute  blenorrha^a  or  from  an  exacerbation  of  the  ni- 
flamniation  in  clironic  Bartholinitis,  oven  duiTngr  lon^-standing- 
chronic  blenorrhcea. 

It  runs  its  course,  as  a  verj"  acute  inflammation  with  a  ten- 
dency to  suppuration.  Whether  as  the  result  of  acute  recent 
or  clironic  inveterate  blenorrhefa,  it  generally  follows  some 
exciting*  cause,  such  as  neglect,  forced  coitus  in  prostitutes, 
excessive  exercise.  A  swellinj^''  develops  within  a  few  hours  in 
one  of  the  labia  majora,  usually  the  left,  accompanied  by  all 
the  signs  of  acute  inflammation,  such  as  redness,  elevation  of 
temperature,  intense  pain.  On  examining  the  reddened,  swollen 
labium  majus  (the  labium  minor  of  the  corresponding  side  is 
usually  implicated  in  the  cedema)  we  feel,  in  the  posterior  third, 
a  fti'ni,  tense,  sharply  deflned  nodular  swell ini^j  as  lar^e  as  a 
hazel  nut,  which  can  be  felt  distinctly  beneath  the  integ^mient 
of  the  labium.  Pressure  on  this  nodule  discharg-es  pus  from 
the  excretory  duct  of  Bartholin's  ^land,  thou^^h  not  in  all 
cases.  The  inflammatory  symptoms,  the  swelling:  and  red- 
ness. Increase  for  two  or  three  days,  and  extend  to  the  pi^- 
putium  cHtoridia  and  to  the  inguinal  region  on  the  same  side. 
The  formerly  sharpl}^  defined  nodule  loses  its  distinct  contour 
and  is  lost  in  the  general  swelling';  it  becomes  doughy,  and 
Anally  (usually'  very  soon)  fluctuation  is  felt,  which  is  flrst  dis- 
tinct upon  the  inner  surface,  Tlie  beginning  of  suppuration  is 
genentlly  signalized  by  chilliness;  the  pains,  hitherto  violent 
only  on  contact,  become  throbbing,  dragging,  shooting,  and 
are  also  very  severe  spontaneously.  After  gradual  thinning 
of  the  skin,  perfor^ition  takes  place,  usually  upon  the  inner 
surface  of  the  labium,  more  rarely  in  the  fold  between  the  la- 
bium majus  and  minor.  In  very  rare  cases  the  pus  perforates 
the  capsule  of  the  gland,  hut  not  the  integument,  and  perfora- 
tion may  then  occur  into  the  perineum  or  even  the  rectum. 
FLstuloe  may  develop  if  the  perforation  occurs  in  two  places  at 
the  same  time.  The  perforation  opening  is  usually  quite  large, 
jagged,  with  gangiM*nous  or  thin  livid  edges;  the  destniction 
not  infrequently  extends  farther  after  perforation.    The  dis- 
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charged  pus  is  bloody,  foul  smelling,  not  infrequently  mixed 
with  gangrenous  shreds.  These  spontaneously  rupturing  ab- 
scesses and  the  accompanying  gangrene  often  cause  consider- 
able destruction  of  tissue,  which  exhibits  a  rapid  tendency  to 
recovery  as  soon  as  perforation  takes  place. 

The  termination  in  induration  is  much  rarer  than  that  in 
suppuration.  The  inflammatory  sj^mptoms  then  subside  be- 
fore suppuration  has  begun,  and  the  gland  remains  as  a  firm 
nodule,  which  soon  becomes  painless.  The  termination  in 
resolution  rarely  occurs,  however  early  treatment  is  adopted, 
and  never  occurs  when  the  disease  runs  its  course  spontane- 
ously. 

Treatment. 

The  therapeutic  indications  are  very  simple.  So  long  as 
there  is  no  suppuration,  vigorous  antiphlogosis  is  indicated, 
rest  and  application  of  cold. 

As  soon  as  suppuration  is  demonstrable,  surgical  interfer- 
ence must  be  adopted.  The  pus  must  be  evacuated  as  rapidly 
as  possible  by  long  incisions,  the  abscess  cavity  closed  by  an- 
tiseptic treatment,  introduction  of  iodoform,  irrigation  with 
solutions  of  corrosive  sublimate. 

In  the  rare  cases  of  induration  poultices  often  produce  ab- 
sorption. Otherwise  this  painless  but  usually  annoying  symp- 
tom is  reUeved  by  excision  and  enucleation  of  the  nodule. 

&.— CHRONIC    BARTHOLINITIS. 

Chronic  Bartholinitis  occurs,  although  rarely,  as  a  sequel 
of  acute  non-suppurative  or  partly  suppurative  inflammation. 
It  occurs  much  more  frequently  as  a  complication  of  chronic 
blenorrhoea.  In  the  former  event  the  disease  extends  to  the 
parenchyma  of  the  gland,  in  the  latter  it  is  confined  to  the  ex- 
cretory duct.  If  the  gland  is  affected  it  is  usually  felt  as  a 
painless,  firm  nodule,  pressure  on  which  discharges  muco-pus 
or  a  milky,  even  clear  mucous  fluid.  This  secretion,  whatever 
its  appearance,  usually  contains  gonococci,  i.e.,  it  is  contagious. 

In  other  and  more  frequent  cases  increased  firmness  of  the 
gland  cannot  be  felt.  We  then  find  the  mucous  membrane 
around  the  excretory  duct  reddened,  perhaps  slightly  loosened. 
Secretion  is  not  discharged  spontaneously.    But  if  pressure  is 
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exerted  on  the  vicinitj  of  the  ^laml,  a  mucous,  inilkj^  g^ono* 
coccus-contuinin^  secretion  t^scapes,  either  in  drops  or  in  a  lar/jre 
amount*  The  hir^ce  amount  of  secretion  is  expkiined  hy  the 
fact  that  cystoid  dilatations  form  in  tht»  ^sTrlandor  its  excretory 
duct,  and  that  these  contain  the  abundantly-produced  morbid 
seci*etion  until  the  walls  of  the  cyst  acquire  sufficient  tension 
or  it  is  evacuatf^d  by  pressure  froni  without.  If  the  patient  is 
examined  when  the  cysts  are  filled  with  secretion,  the  escape 
of  rauco-purulent  fluid  from  the  excretory  duct  very  soon  cleai-s 
up  the  diagnosis.  But  if  the  cyst  has  just  In^en  emptied  and 
no  secretion  appears,  the  redness  around  the  excretory  duct 
will,  at  the  most,  arouse  suspicion.  But  we  often  cannot  make 
a  diagnosis  of  the  alfection,  and  hence  of  the  fact  that  the 
woman  is  the  bearer  of  an  infectious  hienorrhag-ic  process,  in- 
asmuch as  t^xamination  of  the  other  g-enitalia  is  foUowetl  by 
negntive  results.  Indeed,  chronic  Bartholinitis Jike  the  disease 
of  tlie  peri-undhral  follicles,  is  often  tlu'^  sole  localization  of 
chronic  blenorrljoia  in  the  female. 

Botli  affections  are  important  in  this  respect,  particularly 
to  the  poHce  surgeon,  who  must  attend  to  t!ie  examination  of 
prostitutes.  If  the  inspection  hour  is  known  to  the  prostitutes, 
the  latter,  many  of  whom  suffer  from  chronic  localized  blenor- 
rhcBa,  may  squeeze  out  the  cysts,  either  intentionally  or  unin- 
tentionally, wliile  washing-  the  g:enitalia,  and  thus  often  remove 
the  only  appearance  wliich  may  prove  the  existence  of  blenor- 
rhoea  and  the  infectiousness  of  the  patient. 

Chronic  Bartholinitis,  like  peri-uretliral  and  cervical  blen- 
orrhtea,  explains  some  hithei-to  obscure  points  in  the  pathology 
of  blenorrhipa. 

It  explains  the  fact,  frrqufMitly  observi^d  by  comi>etent 
authorities,  that  a  woman,  from  whom  a  man  has  undoubtedly 
acquired  blenorrhcea,  may  he  examined  and  regarded  as 
healthy,  if  the  examination  is  made  at  a  time  when  the  secre- 
tion from  theperi-urethral  or  Bartholin's  ^L^lands  is  not  visible. 

It  also  explains  the  fact  that  a  woman  may  infect  some, 
but  not  all,  of  several  men  with  whom  she  lias  cohabited  in 
rapid  succession.  Scniie  found  the  secretion  from  the  g-land  at 
the  time  of  coitus,  th(*  non-infrctfd  ones  did  not. 

Le  Pileur  (1877)  was  the  first  to  call  attention  to  the  infec- 
tiousness of  this  secretion,  and  the  gfonococci  which  have  been 
found  in  it  remove  all  doubt. 
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The  affection  is  extremely  obstinate.  It  may  exacerbate 
and  lead  to  inflammation  and  suppuration  under  the  influence 
of  irritating  causes.  Spontaneous  recovery  is  hardly  ever  to 
be  looked  for. 

Treatment. 

In  chronic  cases  the  excretory  duct  is  always  dilated,  so 
that  it  is  possible,  by  means  of  an  anal  syringe,  to  inject  as- 
tringent and  caustic  fluids  into  the  duct  and  its  cysts.  But  I 
regard  this  method  of  treatment  as  unreliable  and  tiresome. 
It  is  always  best  to  introduce  a  grooved  director  into  the  ex- 
cretory duct,  to  incise  the  latter  and  the  cysts,  and  then  to 
destroy  them  by  cauterization.  If  the  gland  is  indurated,  it 
should  be  enucleated. 

III.  INFLAMMATION  OF  THE  UTERUS  AND  ITS  APPEND- 
AGES. 

Our  knowledge  of  the  blenorrhagic  affections  of  the  uterus 
and  its  appendages  is  an  acquisition  of  the  last  decennium. 

It  is  true  that,  after  the  older  writers,  Heurter,  Mercier, 
Ricord,  Hardy,  Rollet,  Bernutz  and  Qoupil  had  recognized  the 
existence  of  uterine  blenorrhcea,  which  was  denied  by  Swe- 
diaur,  West  was  the  first  who  expressed  the  view  that  an  acute 
inflammation  of  the  uterus  may  occur  during  the  course  of 
acute  blenorrhcea,  may  attack  the  tissue  of  the  uterus  itself, 
and  also  exhibit  a  tendency  to  spread  along  the  tubes  to  the 
peritoneum.  But  this  doctrine  of  an  acute  uterine  blenorrhoea 
was  not  generally  accepted,  and  Zeissl  and  JuUien  regard 
uterine  clap,  strictly  speaking,  as  a  disease  of  the  cervical  canal 
alone. 

Chronic  uterine  blenorrhoea  with  its  sequelae  was  recognized 
later  than  the  rarer  acute  form.  It  is  the  undisputed  merit  of 
Noeggerath  (1872)  that  he  was  the  first  to  point  out  that,  in 
the  same  way  as  acute  uterine  blenorrhoea  results  from  acute 
infection,  so  chronic  blenorrhoea  in  the  male  produces  a  chronic 
infection  in  the  female,  which  first  runs  a  latent  course,  but 
then,  usually  under  the  influence  of  external  causes,  exacer- 
bates and  gives  rise  to  acute  or  subacute  affections  of  the  uter- 
ine appendages.  This  view,  which  was  at  first  violently  at- 
tacked, has  only  been  fully  accepted  very  recently,  and  has 
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been  confirmed  by  investigations  made  on  the  basis  of  the 
gmiococcus  theory.  One  question  alone  still  remains  unsettled, 
te.,  whether  the  gonococci  alone  can  produce  the  changes 
which  will  shortly  be  described,  or  whether  an  effect  is  not  also 
produced  by  other  micro-organisms  which  have  entered  at  the 
same  time  or  later,  and  for  which  the  soil  has  been  prepared 
by  the  gonocccL  The  question,  therefore,  is  whether  these 
complications  are  to  be  regarded  as  purely  blenorrhagic  or  as 
the  expression  of  a  mixed  infection. 

The  uterus  and  its  appendages,  when  attacked  by  blenor- 
rhcea,  present  various  forms  of  disease,  which  are  claimed  by 
gynecology,  and  with  which  we  will  now  concern  ourselves 
very  briefly. 

0.  Acute  Blenorrhagic  Metritis. — This  disease  is  always 
the  result  of  an  acute  blenorrhagic  infection,  and  develops  as 
the  continuation  of  the  blenorrhagic  process  in  the  vagina  and 
cervical  canaL  Other  symptoms  of  acute  infection,  such  as 
urethral,  vulvo-vaginal  blenorrhoea,  are  also  always  present. 
Hardy  reports  a  case  of  primary  acute  uterine  blenorrhoea  in 
which,  unlike  the  ordinary  ascending  course,  the  symptoms  of 
vaginal  and  urethral  blenorrhoea  did  not  develop  until  the 
end  of  a  few  days. 

Acute  uterine  blenorrhoea,  as  the  continuation  of  an  acute 
infection,  usually  develops  brusquely.  Together  with  chill  and 
fever,  there  appear  rapidly  increasing  dull  pains  in  the  lower 
abdominal  region  and  the  small  of  the  back.  The  patients, 
who  create  the  impression  of  a  serious  illness,  take  refuge  in 
W  on  account  of  the  exacerbations  of  the  pain  on  movement. 
On  examination  of  the  genitalia  we  find,  in  addition  to  the 
previously  mentioned  signs  of  acute  blenorrhoea,  that  the  por- 
tio  vaginalis  is  swollen  and  plump,  its  mucous  membrane  is 
i^dened,  perhaps  eroded.  Violent  pain  is  produced  by  bring- 
ing the  portio  vaginalis  into  the  speculum  or  touching  it  with 
atampon.  Muco-sanguinolent,  then  sanguino-purulent,  finally 
purulent  secretion  flows  in  large  amount  from  the  cer\*ical 
canal  On  palpation  the  uterus  appears  to  be  enlarged  and  is 
^CTy  tender.  After  a  few  days  the  acute  symptoms  subsid«; 
and  the  disease  recovers  or  more  often  passes  into  the  chronic 
^tage.  The  inflammatory  symptoms  may  also  extend  to  the 
^u^ovaries  and  peritoneum;  in  the  severest  cases  they  may 
ff^  rise  to  acute  purulent  peritonitis  with  a  fatal  termina- 
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tion.  The  extension  of  acute  blenorrhoea  to  the  uterine  ap- 
pendages is  shown  in  Mercier's  case,  in  which  the  patient  died 
of  typhoid  fever.  The  patient  was  a  prostitute,  aet.  nineteen 
years,  who  had  been  suffering*  from  blenorrhoea  for  several 
weeks,  acquired  tj^phoid  fever,  and  during  its  course  experi- 
enced intense  pains  in  the  pelvis. 

The  autopsy  showed :  the  inner  surfaces  of  the  labia  majora 
and  minora  were  swollen  and  reddened,  excoriated  here  and 
there ;  the  labia  minora  covered  with  small  granulations.  The 
bladder  contained  a  small  amount  of  purulent  urine ;  its  mucous 
membrane,  especially  at  the  orifice,  was  reddened,  likewise  the 
mucous  membrane  of  the  urethra  and  vagina;  the  folds  of  the 
latter  were  deepened.  In  the  posterior  fornix  were  small  gran- 
ular vegetations.  The  portio  vaginalis  was  reddened,  the  broad 
transverse  os  and  the  cervical  canal  were  bluish  red  in  color. 
The  cavity  of  the  uterus  had  a  dark  color  like  the  lees  of  wine. 
The  Fallopian  tubes  presented  signs  of  inflammation  and  con- 
tained muco-pus.  The  peritoneum  was  healthy,  except  around 
the  fimbria  and  ovaries,  where  it  was  reddened  and  adherent 
to  these  organs. 

Peritoneal  exudations  into  the  pelvis,  around  the  tubes  and 
ovaries  and  in  Douglas's  cul-de-saCy  are  more  frequent.  These 
usually  suppurate  and  perforate;  absorption  is  rare.  Ceppi 
(1887)  found  gonococci  in  a  circumscribed  peritoneal  exudation 
which  was  opened  through  the  vagina. 

6.  Chronic  Blenorrhagic  Metritis.  —  This  develops  more 
rarely  than  the  acute  form,  and  usually  as  a  direct  chronic 
complication  of  chronic  blenorrhoea.  It  is  observed  particu- 
larly in  young  women  whose  husbands  entered  matrimony 
with  a  gonorrhoea  which  still  contained  gonococci.  The  cocci, 
whose  virulence  has  been  diminished  by  their  long-protracted 
proliferation  on  the  same  soil,  produce  directly  a  chronic  proc- 
ess. In  many  cases  this  is  located  in  the  vulva  or  its  glands, 
but  slight  redness  and  the  formation  of  granulations  may  also 
develop, in  the  vagina.  In  other  cases,  however,  the  vulva 
and  vagina  appear  to  have  been  skipped  and  remain  entirely 
normal,  while  the  mucosa  of  the  cervix  and  uterus  is  attacked 
at  once.  The  morbid  symptoms  on  the  part  of  the  vulva  and 
vagina  are  mild  and  are  attributed  to  the  defloration,  espe- 
cially if  they  occur  soon  afterwards,  and  consist  of  burning  and 
itching  in  the  genitalia  with  somewhat  increased  discharge. 
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The  syitiptoms  proper  do  not  set  in  until  the  uterus  is  affected. 

The  patientf>  then  experience  dull  pain  in  the  pelvis  and  small 
of  the  back,  especially  after  bodily  straith  excesses  in  coitus, 
befon*  and  during  ineiistruution.  Examination  with  the  spec- 
ulum shows  swelling,  ri'diiess,  slig-ht  eversion  of  the  cervical 
mucous  membnine  with  a  httle  muco-purulent  secretion. 
Dig-ital  examination  shows  slij^'ht  enlargement  and  tenderness 
of  the  uterus. 

Strains  and  excesses,  menstruation*  hut  particularly  par- 
turition and  child-bed,  produce  exacerbations.  At  the  men- 
stnuil  period  the  exacerbatii>n  lx^i;;ins  a  few  days  before  the 
period  as  violent  colicky  pains,  the  period  is  usually  delayed, 
the  menstrual  discharge  very  scanty,  and  the  muco-piirnlent 
secretion  very  abundant  for  some  days  afterwards.  The  pre- 
mature occurrence  of  the  menses  and  metrorrhagia  are  less 
frequent.  These  exacerbations  may  also  further  the  extension 
of  the  process  to  the  perimetrimn,  peritoneum,  tubes  and 
ovaries. 

Perimetritis, — Noeggerath  distinguishes  three  forms: 

1.  Acute  Perimetritis  with  or  without  Parametritis*  — 
The  patients  begin  to  complain  soon  after  marri;ige ;  they  grow 
tired  easily,  the  menses  become  profuse,  finally  acute,  and  vio- 
lent inflammation  sets  in.  Or  pregnancy  sets  in,  during  which 
the  patients  complain  of  vague  puins  in  the  abdomen, and  it  is 
nob  until  child-bed  that  an  acute  parametritis  or  perimetritis 
develops.  Oi',  finally,  the  w^omen  are  suddenly  attacked,  dur- 
ing complete  health,  by  an  acute,  foudroyant,  fatal  para- 
metritis* 

2.  RecufTing  Perimetritis,— This  form  is  associated  with 
puruleid  salpingitis.  Purulent  masses,  which  are  retained  in 
the  tubes,  escape  under  tlieinfiuence  of  feaiv  excitement,  coitus, 
introduction  of  the  uterine  sound,  and  give  rise  to  circum- 
scribed perimetritis.  The  first  attack  is  always  acute,  the  ex- 
udation abundant  and  purulent.  The  snbseijuent  attacks 
diminish  in  intensity  and  extent.  At  each  seizure  the  patient 
experiences  a  violent  |>ain,  associated  with  nausea,  wilich  lasts 
a  few  days  and  is  located  between  the  second  and  third  thirds 
of  Poupart's  ligament.  Th**  pain  disappears  in  a  few  days, 
leaving  behind  sfiooting  pains  after  meals,  neuralgias  in  the 
hips  and  abdomen, 

3.  Chronic  Perimetritis.^-This  is  manifested  bv  latero- 

III 
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version  of  the  uterus,  whose  fundus  is  usually  turned  toward 
the  right;  tenderness  in  Douglas's  sac,  in  whicl;  firm  bands 
can  be  felt. 

Salpingitis  and  Oophoritis.  —  Salpingitis  is  a  frequent 
blenorrhagic  affection — indeed,  according  to  Sanger,  it  is  the 
main  site  of  the  disease.  We  have  already  mentioned  its 
connection  with  recurring  perimetritis.  Tait  and  Howard 
reported  cases  of  gonorrhoeal  pyosalpinx.  In  Westermark's 
case  a  pyosalpinx  was  mistaken  for  extrauterine  pregnancy 
and  removed  b}'^  laparotomy.  The  walls  of  the  extirpated 
tube  were  iniaitrated  and  thickened;  m  the  purulent  exuda- 
tion were  found  typical  gonococci.  Ortmann's  case  is  espe- 
cially instructive.  A  woman,  aet.  twenty-two  years,  had  been 
married  for  a  year  to  a  man  whose  history  showed  several 
attacks  of  clap.  Eight  weeks  after  the  first  confinement 
she  was  taken  sick,  and  complained  particularly  of  burn- 
ing during  micturition  and  violent  pains  in  the  abdomen. 
Examination  showed  enlargement  of  the  left  ovary,  right 
oophoritis  and  salpingitis.  Laparatomy  and  extirpation  of 
both  ovaries  and  tubes  revealed :  purulent  salpingitis,  hasma- 
toma  ovarii,  peri-salpingitis,  and  peri-oophoritis,  on  the  right 
side.  Catarrhal  salpingitis,  peri-salpingitis,  peri-oophoritis, 
on  the  left  side.  Both  tubes  very  sinuous  and  dilated,  their 
contents  purulent.  A  circumscribed  abscess  in  the  right  tube. 
The  right  ovary  as  large  as  a  plum  and  contains  a  cyst  filled 
with  blood,  in  addition  to  dropsical  follicles.  The  pus  in  the 
right  tube  contains  numerous  gonococci  which  could  be  stained 
in  a  typical  manner.  The  epithelium  of  the  tubal  mucous 
membrane  is  wanting;  its  folds  have  coalesced  into  high  ridges, 
so  that  the  deeper  portions  seem  to  be  converted  into  cavities 
which  are  filled  with  blood  and  pus.  The  mucous  membrane 
is  thickened,  markedly  infiltrated,  in  a  condition  of  purulent 
destruction  in  places,  the  muscular  bundles  are  thinned,  the 
intra-muscular  connective  tissue  thickened. 


CHAPTER  Vll. 

COMPLICATIONS  OF  BLENORRHCEA  IN  BOTH 

SEXES. 

I.  GONORRHCEAL  RHEUMATISM. 

General  Remarks. 

QoNORRHCEATi  rheumatism  is  one  of  the  complications  which 
attracted  the  attention  of  physicians  at  a  verj^  earl}'^  period. 
Petrus  Forestus  (1507),  Mus^raA'e  (1703)  and  Bag-livi  mention 
it  as  a  proof  of  the  syphilitic  character  of  gonorrhoea.  Swe- 
diaur  describes  it  in  detail.  Hunter,  Selle,  Cooper,  Brodie, 
Eisenmann,  Baumes  and  Carmichael  report  cases  and  discuss 
its  connection  with  clap.  Eagle  (1836)  attributes  it  to  the  un- 
timely use  of  copaiba  and  to  improper  treatment  of  gonor- 
rboea.  But  it  is  not  until  the  appearance  of  Brandes's  article 
(1854)  that  the  history  of  gonorrhceal  rheumatism  really  be- 
gins, and  since  then  it  has  become  generally  known  and 
studied,  and  the  subject  of  numerous  monographs,  theses  and 


Etiology. 

From  the  time  that  the  clinical  side  of  gonorrhceal  rheu- 
matism was  discussed,  the  specific  character  of  the  symptoms, 
its  course  and  connection  with  clap  were  determined,  another 
question  was  broached,  viz,,  its  origin  and  mode  of  connection 
^Tth  gonorrhoea.  This  question  was  the  subject  of  many  dis- 
cussions, and  gave  rise  to  several  theories  that  bore  the  mark 
of  the  study  rather  than  of  the  anatomical  laboratory. 

The  first  writers  who  connected  blenoniioea  and  rheuma- 
tism, regarded  the  latter  as  a  direct  blenorrhagic  disease,  plac- 
ing it  in  the  same  rank  with  epididymitis  and  prostatitis.  But 
the  observation  that  joint  swellings  may  develop  after  other 
initatioDs  of  the  urethral  mucous  membrane,  especially  after 
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catheterization,  soon  led  to  the  view  that  blenorrhoea  acted 
merely  as  an  irritant  of  the  urethral  mucous  membrane,  which 
provoked  the  rheumatism,  But  this  irritation  produced  by 
blenorrhoea  was  supposed  to  possess  a  specific  quality  because, 
as  Fournier  emphasized,  it  is  only  the  blenorrha^c  and  not 
the  other  forms  (catarrhal)  of  inflammation  of  the  urethra 
which  produce  rheumatism.  Zeissl  also  gave  in  his  adherence 
to  this  view. 

Other  writers,  however,  particularly  Thiry  and  Gurjon, 
adopted  the  opposing"  stand-point.  They  recognize  no  gen- 
etic connection  between  blenorrhoea  and  rheumatism,  and  be- 
lieve that  the  blenorrhoea,  as  a  depressing  agent,  merely 
favors  the  development  of  diatheses  which  have  hitherto  been 
latent  in  the  individual. 

To  Guerin,  Lorain  and  Las^gue  the  fact  that  blenorrhoea 
could  produce  remote  localizations  was  a  proof  that  it  was  a 
general  disease.  They  believe  that  gonorrhoea  has  a  long 
period  of  incubation  and  that  no  remote  complications  will 
ensue  if  we  can  master  the  disease  while  it  still  remains  local, 
but  that  complications  occur  if  the  clap  lasts  beyond  the  stage 
of  incubation.    Martineau  also  favors  this  theory. 

There  is  also  a  vaso-motor  theory  of  the  development  of 
gonorrhoeal  rheumatism.  This  regards  the  disease  as  a  vaso- 
motor disturbance,  which  is  produced  by  reflex,  vaso-motor  ir- 
ritants starting  from  the  inflamed  urethra.  Lewin  was  the 
chief  advocate  of  this  theory. 

The  discovery  of  the  gonococcus  formed  a  landmark  in  this 
question.  It  would  have  to  be  regarded  as  a  definitive  proof 
of  the  pathogeny  of  gonorrhoeal  rheumatism  if  gonococci 
could  be  demonstrated  in  the  pus  or  articular  fluid  of  joints 
attacked  by  the  disease.  In  fact,  the  statement  has  been 
made  that  the  cocci  were  found  in  the  pus  of  the  diseased 
joints  in  a  series  of  cases.  In  other  cases,  on  the  other  hand^ 
pus  cocci  but  no  gonococci  were  found.  And  so  the  question  of 
the  pathogenesis  of  gonorrhoeal  rheumatism  is  still  undecided. 
One  theory,  based  on  the  positive  discovery  of  gonococci,  re- 
gards the  disease  as  a  true  blenorrhagic  affection.  The  other 
looks  upon  it  as  an  accidental  secondary  affection  resulting 
from  the  fact  that  pus  cocci,  which  are  either  present  prima- 
rily in  the  diseased  urethra  or  enter  it  secondarily,  find  the 
opportunity  of  entering  the  blood  on  account  of  the  loosening 
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of  the  papillary  body  or  the  erosions  and  ulcerations  to  which 
the  ^norrhoea  gives  origin;  the  pus  cocci  are  then  deposited 
in  the  joints,  where  they  excite  inflammation.    The  second 
theory,  accordingly,  regards  gonorrhoeal  rheumatism  as  a 
mixed  infection.    This  divests  the  disease  of  its  specific  char- 
acter, because  we  are  then  unable  to  see  why  other  affections, 
such  as  catarrh,  traumata,  the  puerperal  state,  should  not 
give  rise  to  similar  secondary  infections.    In  fact,  Lancereaux 
regards  gonorrhoeal  rheumatism  simply  as  a  mere  subdivision 
of  his  "  arthrites  genitales." 

Symptomatology. 

Among  2423  cases  of  blenorrhoea  QrisoUe  observ^ed  gonor- 
rhoeal rheumatism  68  times  (2.8  per  cent.),  and  Besnier  and 
Jullien  also  give  a  proportion  of  2  per  cent. 

It  is  more  frequent  in  men  than  in  women,  though  the  lat- 
ter do  not  escape  entirely.  Age  exerts  no  influence.  It  only 
complicates  true  blenorrhagic  affections  and  is  never  observed 
in  pseudo-blenorrhagic  diseases,  such  as  balanitis.  But  the 
old  belief  that  it  only  complicates  urethral  blenorrhoea  is  er- 
roneous. Kecent  cases  have  been  reported  in  which  the  joint 
affection  occurred  in  blenorrhoea  of  the  vulva,  vagina  and  con- 
junctiva. Lucas  describes  two  cases  of  blenorrhoea  conjunc- 
tivae in  infants  who  suffered  from  swelling  of  several  joints 
after  birth;  the  course  of  the  disease  led  Lucas  to  make  a 
diagnosis  of  gonorrhoeal  rheumatism.  Hartley  reports  cases 
of  vulvo-vaginitis  in  girls  of  three,  four,  five,  seven  and  eight 
years  who  were  attacked  by  swelling  of  the  joints.  In  four 
<^^se8  gonococcci  were  found  in  the  secretion  of  the  vulvo- 
vaginitis. 

There  are  no  accurate  statistics  with  regard  to  the  period 
at  which  the  disease  begins.  But  obs(»rvation  and  the  study 
of  numerous  reports  of  cases  seem  to  show  with  tolerable  cer- 
tainty that  it  is  not  the  recent  but  the  older  cases  of  blenor- 
rhoea that  are  complicated  with  rheumatism.  Roustan  states 
that  it  does  not  develop  before  the  third  week  after  infection. 
Struppi  makes  the  interesting  statement  that  in  his  eight  cases 
of  gonorrhoeal  rheumatism  the  afl'ection  always  followed  dis- 
ease of  the  pars  posterior,  which  was  also  complicated  by 
prostatitis  in  three  cases.  Loeb  also  regards  gonorrhoeal 
rheumatism  as  a  complication  of  posterior  urethritis. 
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The  followini^  statistics^  collated  from  numerous  writers, 
give  the  site  of  the  disease : 

Knee  joint,     . 
Tibio-tarsal  joint. 
Wrist  joint,  . 
Finger  joints. 
Elbow  joint,  . 
Shoulder  joint. 
Hip  joint. 
Maxillary  joint. 
Metatarsus,    . 
Sacro-iliac  synchondrosis, 
Sterno-clavicular  joint, 
Chondrocostal  joint. 
Intervertebral  joint, 
Peroneo-tibial  joint, 
Crico-arytenoid  joint,   . 
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Qonorrhoeal  rheumatism  usually  attacks  several  joints, 
more  rarely  it  is  confined  to  one  joint.  Among  348  cases  col- 
lected by  Jullien,  205  were  poly-articular,  143  were  mono-ar- 
ticular. 

Many  attempts  have  been  and  still  are  made  to  construct 
for  gonorrhoeal  rheumatism  a  special  symptomatology  which 
will  always  permit  it  to  be  distinguished  from  other  diseases 
of  the  joints,  but  such  attempts  are  fruitless.  Although  the 
disease  possesses  certain  typical  characteristics,  it  runs  its 
course  under  various  symptoms.  We  may  furnish  the  follow- 
ing schema  of  the  different  varieties: 

[  acute  (arthritis). 

"^  chronic  (hydrarthros). 

I  acute. 

-  subacute. 

I  chi'onic. 
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1.  Articular 
Rheumatism 


mono-articular 
polyarticular 


2.  Peri-articular  (nodose)  rheumatism. 

3.  Synovitis  tendinum. 

All  these  forms  receive  their  characteristic  impress  as  blen- 
orrhagic  diseases  less  from  the  clinical  history  than  from  the 
following  circumstances:  1.  They  occur  during  a  blenorrhagic 
urethritis  and  follow  its  course,  acute  exacerbations  of  the 
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former  being  followed  \iy  exacerbation  of  the  rheumatic  com- 
plication, remission  of  the  former  by  remission  of  the  compli- 
cation, and  recovery  of  both  occurring  at  the  same  time.  2. 
On  fresh  infection  there  is  a  decided  tendency  to  recurrence  of 
the  complication.  3.  These  forms,  although  they  begin  acutely, 
present  less  acute  symptoms  than  true  rheumatism,  and 
always  exhibit  a  tendency  to  pass  rapidly  into  a  subacute  and 
chronic  stage. 

Arthritis  Blenorrhagica. — This  is  the  most  frequent  va- 
riety and  is  regarded  as  a  prototype  of  blenorrhagic  dis- 
ease of  the  joints.  It  begins  acutely  or  is  preceded  by  a 
prodromal  stage,  consisting  of  malaise  and  tenderness  in 
several  joints.  This  is  followed  by  very  rapid  onset  of  the 
arthritis.  A  rapidly  increasing  swelling  develops  in  one  of 
the  large  joints,  usually  the  knee.  The  pain  may  be  very 
violent  or  moderate,  the  exudation  and  tension  usually  very 
considerable,  fluctuation  always  distinct.  On  account  of  the 
marked  distention  the  joint  is  usually  fixed  in  a  semi-flexed 
position.  The  general  symptoms  accompanying  this  swelling 
are  very  acute  in  the  flrst  few  days.  Fever  develops  (with  noc- 
turnal exacerbations  to  39.5°  C.  and  morning  remissions  to  3T.5** 
even  to  36.8°)  and  continues  for  several  days.  But  the  symp- 
toms of  acute  inflammation  do  not  last  long,  although  the  ex- 
udation and  the  consequent  swelling  do  not  diminish.  The 
pain  and  fever  disappear,  and  merely  a  feeling  of  tension,  due 
to  the  exudation,  remains,  so  that  the  use  of  the  joint  is  only 
Wndered  by  the  exudation.  In  the  most  favorable  cases  this 
subacute  condition  may  disappear,  by  absorption  of  the  infil- 
tration, in  a  few  weeks.  But  so  long  as  any  infiltration  re- 
mains, an  injury,  especially  one  that  causes  an  exacerbation  of 
the  urethritis,  may  produce  an  acute  exacerbation  of  the  proc- 
^  with  renewed  fever  and  painful  swelling.  This  exacer- 
^tion  also  disappears  rapidl}'^,  but  its  frequent  recurrence 
^ery  strongly  predisposes  the  process,  which  already  exhibits 
a  tendency  to  a  chronic  course,  to  pass  into  hydrarthros. 

A  rarely  observed  termination  is  that  in  suppuration.  This 
is  indicated  by  chills  and  violent  fever  during  the  acute  stage. 
The  swelling  of  the  joint  increases,  its  coverings,  hitherto  pale, 
'^^^nie  reddened,  the  pain  increases  in  violence  and  becomes 
tabbing,  pulsating.  The  capsule  of  the  joint  ruptures,  the 
pos  makes  its  way  outwards  between  the  sheaths  of  the  mus- 
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cles  and  tendons.    If  recovery  does  occur,  anchylosis  results, 
but  this  variety  generally  terminates  fatally  by  pyaemia. 

Hydrarthros. — The  chronic  inflammation  develops  either 
directly  or  as  a  sequel  of  arthritis  after  frequent  relapses.  In 
the  former  event  there  is  a  gradually  increasing  exudation 
and  therefore  swelUng  of  the  joint,  without  subjective  symp- 
toms. The  patient  usually  discovers  it  accidentally.  On  ex- 
amination of  the  joint,  which  is  entirely  free  from  pain  on 
pressure  and  passive  movement,  distinct  fluctuation  is  felt,  as 
the  result  of  the  accumulation  of  fluid.  If  this  is  marked, 
extreme  flexion  and  extension  are  prevented,  but  otherwise 
the  functions  of  the  joint  are  intact.  In  extreme  grades  the 
joint  ligaments  seem  to  be  loosened. 

This  results  in  an  often  very  striking  abnormal  mobility 
of  the  joint,  which  impairs  the  use  of  the  limb.  The  hydrar- 
thros is  capable  of  extremely  rapid  absorption  and  may  disap- 
pear spontaneously  in  a  few  days,  while  in  other  cases  it  resists 
treatment  for  months.  When  the  disease  lasts  a  long  time 
plastic  changes  usually  occur  in  the  joint.  Some  of  the  exu- 
dation is  absorbed,  but  crepitation  and  creaking  set  in,  and 
deformities  develop  which  interfere  partly  or  entirely  with  the 
functions  of  the  joint. 

Acute  Polyarticular  Blenorrhagic  Rheumatism. — This 
variety  possesses  the  greatest  resemblance  to  acute  articu- 
lar rheumatism,  develops  rapidly  as  a  painful,  often  consid- 
erable swelling  of  several  joints,  attended  by  a  non-continued 
fever.  But  there  are  always  certain  differences  between 
it  and  acute  articular  rheumatism.  The  number  of  joints 
affected  is  never  as  large  as  in  the  latter  disease.  There  are 
usually  only  two  (symmetrical)  joints  attacked,  very  rarely ' 
more  than  three  or  four.  The  fever  is  not  as  high  as  in  genu- 
ine rheumatism.  In  the  latter  several  joints  are  attacked  at 
the  same  time,  the  blenorrhagic  form  usually  consists  of  seve- 
ral attacks  of  monoarticular  rheumatism,  recurring  at  short 
intervals.  The  simultaneous  acute  affection  of  two  or  more 
joints  is  rare.  The  tendency  to  relapse  after  morbific  influ- 
ences which  act  upon  the  blenorrhoea,  is  also  peculiar  to  this 
form.  A  further  characteristic  is  shown  by  treatment.  It 
does  not  react  to  quinine  and  salicylate  of  soda  as  promptly 
as  genuine  rheumatism. 

Subacute    Polyarticular    Blenorrhagic    Rheumatism.  — 
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Next  to  arthritis  this  is  the  most  froquent  variety;  it  is 
analogous  to  the  form  just  described,  except  that  the  fever 
never  exceeds  38.5'';  the  s\i bjective  symptoms  are  shg-ht  or 
moderate,  often  in  striking  contrast  to  the  considerable  swell- 
ing-. 

Polyarticular  Chronic  Rheumafism,  which  develops  di- 
rectly or  as  the  tei'mination  of  thi*  acute  and  subacutt*  foi*ms, 
is  disting-uished  from  hydi'arthi'os  mcix^ly  by  its  localization 
in  several  joints. 

Periariicuhtr  Blenorrhngic  Rheumatism. — In  both  sexes 
this  begins  with  a  prodromal  stage  of  malaise  and  drag- 
ging pains  in  the  hmbs.  Suddenly  a  joint  becomes  swollen, 
but  the  exudation  is  not  situated  in  the  cavity  of  the  joint. 
There  is,  on  the  other  hand,  marked  inlilti'ation  of  the  peri- 
articular tissue  and  firm  oedema  of  the  integimient.  The 
joint  then  appears  to  be  thickened  and  deformed  in  a  manner* 
similar  to  that  observed  in  gout.  The  pains  are  moderate,  t lie 
fever  is  quite  high  at  flrst,  but  soon  disappears.  The  mobility 
of  the  joint  is  usually  unaffected,  indeed  abnormal  mobility 
may  resolt,  The  affection  generally  recovers,  but  anc!iylosis 
is  also  obsem'cd. 

Bleuorrhagic  Tench j-vaginifi 3. ^-^Thin  rare  disease,  which 
was  investigtited  chiefly  by  Maymon,  develops  at  all  periods, 
but  usually  in  older  blenorrhoDa,  after  the  third  week  of 
its  existence.  It  begins  with  chiUioess  and  slight  fever,  fol- 
lowed by  pains  —  one  to  several  houi^s  in  duration  ^ — which 
appear  and  disapijear  in  this  or  that  Joint  or  tendon.  Finally 
the  pain  becomes  fixed  in  the  sheath  of  a  tendon,  which 
becomes  the  site  of  a  doughy,  painful  swelling  that  simu- 
lates fluctuation;  it  often  extends  quite  a  distance  along 
the  tendon.  At  the  same  time  tlie  lutherto  pale  skin  as- 
sumes a  rosy  to  dark*red  color,  and  finally  becomes  the  seat 
of  an  often  painful  oedema.  In  the  beginning  of  the  acute 
stage  the  pain  is  violent  and  spontaneous,  and  is  mcreased  on 
pressure  and  movement.  Later  the  spontaneous  pains  dimin- 
ish, but  the  pain  on  movement  often  remains  long  after  the 
swelling  has  disappea  retl.  The  disease  attacks  either  a  system 
of  tendons  which  possess  communicatmg  sheaths,  or  separate 
tendons.  The  extensor  digitorum  communis,  flexor  pollicis, 
dorsal  llexoii*  of  the  tm^s,  are  the  ones  attacked  most  fre- 
quently.    The  acute  stage,  which  lasts  a  few  days,  is  followed 
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by  remission  of  the  inflammatory  symptoms,  but  a  period  of 
several  weeks  always  elapses  before  the  exudation  is  entirely 
absorbed.  Fresh  infection  or  relapse  of  the  blenorrhcBa  is  fol- 
lowed by  rdapse  or  renewed  disease  of  the  sheath.  The  syno- 
vitis is  ver^^  often  combined  with  the  various  forms  of  arthritis. 

Pathological  Anatomy. 

Although  the  number  of  autopsies  in  gonorrhoeal  rheuma- 
tism is  not  ver^'^  small,  we  do  not  -obtain  from  them  a  picture 
of  the  common  benign  forms,  because  the  fatal  cases  are  malig- 
nant but  rare  forms,  which  run  an  acute  progressive  course-. 

Foumier  reports  an  autopsy  on  a  case  of  acute  suppurative 
blenorrhagic  arthritis  of  the  elbow.  The  joint  was  filled  with 
pus,  the  articular  cartilages  eroded  and  entirely  separated 
from  the  ulna,  which  was  laid  bare.  Haslund  describes  four 
cases  of  purulent  blenorrhagic  arthritis,  in  one  of  which,  that 
necessitated  amputation,  the  knee  joint  contained  ichorous 
pus,  the  cartilage  was  destroyed,  the  ends  of  the  bones  eroded, 
the  periosteum  separated  by  suppuration  high  up  on  the  femur. 

In  a  case  of  suppurative  blenorrhagic  rheumatism  in  a  sol- 
dier, set.  twent3'-flve  years,  who  died  of  pyaemia,  Wyszrmirski 
found  pus  in  both  elbow  joints  and  the  left  shoulder  joint,  and 
demonstrated  gonococci  in  the  pus.  Pollard  presented,  before 
the  London  Pathological  Society,  specimens  from  a  woman  of 
nineteen  years,  who  had  suffered  for  thirty-six  days  from  va- 
ginal blenorrhcea.  She  suffered  from  fever,  pain  in  the  knee 
and  stiffness  of  the  right  hip,  and  died  of  embolism  of  the  pul- 
monary artery.  The  autopsy  showed  embolism  of  the  left 
common  iliac  vein,  the  internal  iliac  and  vaginal  veins.  The 
knee  and  hip  joints  contained  pus,  the  articular  cartilages 
were  eroded. 

Punctures  and  incisions  furnish  us  with  information  con- 
cerning the  nature  of  the  exudation  in  cases  which  run  a  fav- 
orable course.  Volkmann  punctured  a  knee  joint  which  was 
the  seat  of  gonorrhoeal  rheumatism  and  removed  four  ounces 
of  a  mucous,  greenish,  slight  cloudy  fluid,  which  deposited,  after 
standing,  a  sediment  consisting  of  pus  cells.  The  majority  of 
the  cells  presented  fatty  degeneration ;  no  epithelial  cells  were 
found.  Laboulbene  punctured  the  knee  joint  in  two  cases  and 
evacuated  a  deep  yellow  fluid,  consisting  of  sticky,  alkaline. 
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purulent,  cloudy  serum;  it  contained  pus  corpuscles  and  fibrin, 
but  no  mucin.  In  one  case  Haslund  removed  about  three 
ounces  of  sero-purulent  fluid. 

The  punctures  were  also  decisive  as  regurds  the  question 
of  the  presence  of  g'onococci.  Petrone  (1883)  was  the  first 
to  demonstrate  them  in  the  fluid  of  blenorrhagic  arthritis. 
Kammerer  also  found  numerous  gonococci  in  one  of  two  exam- 
ined cases.  Horteloup  found  them  in  a  blenorrhagic  sterno- 
clavicular joint.  In  the  fluid  aspirated  from  an  inflamed  knee 
joint  BLall  found  large  epitheloidal  cells  and  a  few  pus  cells, 
with  gonococci  in  both  as  well  as  free  in  the  exudation.  Smir- 
noff detected  groups  of  gonococci  in  the  pus  cells  of  a  sero- 
purulent  gonitis.  We  have  already  mentioned  Hartley^s 
positive  cases.  A  few  negative  observations,  on  the  other 
hand,  have  also  been  reported.  But  inasmuch  as  the  positive 
appearances  are  based  solely  on  microscopic  examinations  and 
not  on  cultures,  skepticism  concerning  the  nature  of  the  micro- 
organisms is  certainly  justifiable. 

Diagnosis  and  Prognosis. 

The  diagnosis  of  gonorrhoeal  rheumatism  is  e\ident  from 
the  symptoms.  One  of  the  most  important  diagnostic  factors 
is  the  well-established  fact  that  gonorrhoeal  rheumatism 
always  exhibits  a  tendency,  after  it  has  appeared  as  a  compli- 
cation of  clap,  to  return  after  fresh  infection.  The  diagnosis  is 
therefore  undoubted  if  we  learn  from  the  patient  that  he  also 
suffered  from  rheumatic  symptoms  during  one  or  more  previ- 
ous claps. 

The  diagnosis  is  more  diflBcultin  a  first  attack  of  urethritis, 
or  in  a  later  infection  in  which  rheumatic  symptoms  appeared 
for  the  first  time.  The  possibility  of  the  simple  coincidence  of 
clap  and  an  independent  genuine  rheumatism  cannot  be  laid 
aside.  But  even  here  there  are  certain  data  which  furnish 
gttides  to  the  correct  diagnosis.  These  include :  1.  The  small 
number  of  joints  involved.  Gonorrhceal  rheumatism,  often 
monoarticular,  is  rarel3''  as  polyarticular  as  genuine  rheiima- 
^3sm,and  seldom  attacks  more  than  two  or  three  joints.  Even 
Ui  polyarticular  blenorrhagic  rheumatism  the  disease  rarely 
attacks  two  or  more  joints  at  the  same  time  with  the  same 
^teness.    2.  Diminished  intensity  and  duration  of  the  acute 
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symptoms  as  compared  with  genuine  rheumatism.  The  fever 
and  pain  are  not  as  marked  as  in  genuine  rheumatism,  and 
disappear  more  rapidly,  so  that  there  is  soon  a  disproportion 
between  t^e  persistent  objective  signs  of  joint  disease  and  the 
rapidly  developing  apjTexia  and  absence  of  pain.  3.  The  oc- 
currence of  exa  cerbations  of  the  rheumatism  coincidently  with 
exacerbations  of  the  blenorrhoea.  4.  Treatment.  The  action 
of  quinine,  salicylic  acid  and  antipyrin,  which  is  so  prompt  in 
true  rheumatism,  is  very  slight  in  the  gonorrhoeal  form. 

The  prognosis  should  be  guarded.  Apart  from  the  possi- 
bility of  the  occurrence  of  pyarthros,  with  all  its  grave  conse- 
quences, complete  recovery  is  often  not  effected  even  in  the 
mild  cases ;  the  transition  into  hydrarthros  may  not  be  prevent- 
able, and  thus  the  persistence  of  chronic  disturbances  (which 
are  usually  slight  at  first  but  are  apt  to  be  aggravated  later 
on)  must  be  regarded  as  a  possible  contingency. 

Treatment. 

The  treatment  hitherto  has  been  a  thankless  task.  Specif- 
ics are  unknown,  and  we  are  therefore  confined  to  symptomatic 
measures.  Regulation  of  the  hygiene  and  diet  may  prevent 
those  influences  which  might  cause  an  exacerbation  of  the 
blenorrhoea  and  therefore  of  the  rheumatism.  Heroic  treat- 
ment of  the  gonorrhoea  is  to  be  employed  with  caution,  because 
this  is  usually  followed  by  temporary  exacerbations  of  the 
urethritis,  and  these  may  influence  the  course  of  the  joint  dis- 
ease. 

In  the  recent  acute  stage  we  use  antiphlogistics,  but  when 
the  acute  symptoms  have  disappeared  and  in  the  chronic  cases 
we  recommend  absorbents,  tincture  of  iodine,  warm  compresses, 
massage,  sulphur  baths,  iodine  preparations  internally. 

II.  BLENORRHAGIC  ENDOCARDITIS. 

The  knowledge  that  gonorrhoea  may  be  complicated  by 
cardiac  affections  dates  back  only  to  the  middle  of  this  century. 
Although  blenorrhagic  rheumatism  was  known  earlier,  many 
authors,  for  example,  Trousseau,  expounded  the  doctrine  that  it 
is  never  complicated  by  heart  disease  and  is  thus  distinguished 
from  genuine  acute  articular  rheumatism.    Brandes  (1854)  was 
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the  first  to  report  two  cases  of  blenorrhagic  rheumatism — one 
his  own  case,  the  other  reported  by  Lehmann — which  were 
complicated,  the  first  by  endocarditis,  the  second  by  pericardi- 
tis. Hervieux  and  Sigmund  also  observed,  the  former  endo 
carditis,  the  latter  pericarditis,  as  comphcations  of  blenorrhag-ic 
iteumatism.  Desnos  (1877)  discusses  blenorrhagic  endocarditis 
and  reported  a  fatal  case  with  autopsy.  Morel  (1878)  collected 
thirteen  cases.  Pfuhl  mentions  a  case  of  blenorrhoea  which 
was  complicated  by  cystitis,  conjunctivitis,  polyarticular  rheu- 
matism, endocarditis  and  pericarditis,  and  recovered.  Baudin 
reported  a  case  of  endocarditis  without  rheumatism.  Up  to 
date  twenty-eight  cases  have  been  reported  in  literature. 

Blenorrhagic  endocarditis  is,  as  we  see,  a  rare  disease  which 
occurs  in  part  as  a  complication  of  a  rheumatism  accompany- 
ing blenorrhoea,  in  part,  but  more  rarely,  as  a  direct  complica- 
tion of  the  blenorrhoea.  Among  the  thirteen  cases  collected 
by  Morel,  in  eleven  the  rheumatism  and  heart  disease  both 
appeared  as  complications,  and  only  in  two  cases  did  the  car- 
diac affection  alone  complicate  the  blenorrhoea.  There  is  a 
striking  predominance  of  the  male  sex.  Sigmund  is  the  onl}^ 
one  who  has  observed  the  cardiac  affection  in  women. 

Concerning  the  etiology  of  the  endocarditis  w^e  have  been 
entirely  in  the  dark,  but  Weichselbaum's  case  is  calculated  to 
shed  some  light  on  the  question.  In  a  patient  who  had  an 
acute  enlargement  of  the  spleen,  a  gonorrhoea  of  three  weeks' 
standing  with  mucous  secretion  containing  gonococci,  and 
>«^h«  died  of  endocarditis,  the  middle  aortic  leaflet  presented  a 
deep  loss  of  substance  with  abundant  soft,  grayish-white  or 
?rayish-red  vegetations;  the  loss  of  substance  extended  to  the 
adjacent  aortic  leaflet,  to  the  mitral  valve  and  through  the  wall 
of  the  aorta  to  the  tricuspid  valve;  the  free  border  of  the  left 
aortic  leaflet  was  thickened.  Streptococcus  pyogenes  was 
found  by  the  microscope  and  by  cultures  in  the  vegetations  on 
^he  valves.  Hence  endocarditis,  like  several  other  complica- 
tions, must  be  regarded  as  the  result  of  a  mixed  infection,  and 
tte  gonorrhoea  as  an  exciting  cause  which  favors  the  invasion 
of  the  pus  coccus. 

The  symptomatology  differs  in  no  respect  from  that  of 
genuine  endocarditis  or  of  those  forms  which  accompany  true 
Articular  rheumatism. 
The  inception  is  either  brusque,  with  high  fever,  chills  and 
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the  general  symptoms  of  serious  illness,  or  it  is  gradual  and 
accompanied*  by  moderate  elevation  of  temperature  and  gastric 
sjnnptoms.  In  the  former  event  the  fever  reaches  40°  or  even 
41°  C.  The  patient  is  then  attacked  by  a  feeling  of  oppression 
and  d3^spnoea,  the  heart's  action  is  violent  and  irregular,  and 
may  present  auscultatory  signs  even  at  this  time.  At  the  end 
of  a  few  days  a  remission  occurs;  this  may  continue  or  it  may 
soon  be  replaced  by  an  exacerbation.  Embolism  may  lead  to  a 
rapid  fatal  termination  during  the  first  or  a  subsequent  exac- 
erbation. Or  the  affection  passes  from  a  remission  into  a 
chronic  stage,  and  a  valvular  lesion  with  its  consequences  de- 
velops. The  mitral  valve  is  attacked  more  frequently  than 
the  aortic.  The  endocarditis  may  be  complicated  with  peri- 
carditis, the  latter  very  rarelj'-  develops  alone.  In  the  acute 
stage  the  disease  may  extend  from  the  endocardium  or  peri- 
cardium to  the  myocardium,  and  acute  myocarditis  may  lead 
to  a  fatal  termination. 

In  addition  to  Weichselbaum's  case  autopsies  have  also 
been  reported  by  Desnos,  Schedler  and  Fleury.  Desnos's  case 
showed  mitral  and  aortic  insufficiency.  In  Fleury's  case  there 
was  extensive  destruction  of  two  aortic  leaflets. 

The  prognosis,  like  that  of  ordinary  acute  endocarditis,  is 
always  grave. 

The  treatment  is  similar  to  that  of  the  ordinary  form  of  the 
disease. 

III.  BLENORRHAGIC  EXANTHEMATA. 

In  1781  Selle  said  "that  blenorrhagic  pus  may  be  absorbed 
and  give  rise  to  cutaneous  eruptions."  This  fact  was  subset 
quentl}^  overlooked  and  the  eruptions  which  appeared  during 
gonorrlioea  were  attributed  to  the  so  frequently  administered 
balsam  of  copaiba.  In  18GG  Pidoux  again  called  attention  to 
the  possibility  of  the  complication  of  blenorrhoea  by  cutaneous 
eruptions.  I  reported  three  cases  in  which  blenorrhoea  and 
c^^stitis  were  complicated  by  purpura  rheumatica,  in  one  of 
the  cases  also  by  pleurisy.  In  all  three  cases  relapses  of  the 
blenorrhoeic  cystitis  were  followed  by  renewed  swelling  of  the 
joints  and  purpura.  Other  writers  have  reported  similar 
cases.  In  all  tlie  eruption  belonged  to  the  group  of  angioneu- 
roses,  the  various  erj-themata,  both  erj'thema  multiforme  and 
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nodosum,  urticaria  and  purpura,  and  occurred  either  alone  or 
associated  with  rheumatism.  The  symptoms  presented  no 
differences  from  the  well-known  course,  so  that  we  will  con- 
fine ourselves  to  these  few  remarks. 


IV.  BLENORRHAGIC  OPHTHALMIA. 

Apart  from  the  primary  diseases  of  the  eye  which  are  due 
to  direct  communication  of  the  blenorrhagic  virus,  blenorrhcea 
may  also  be  complicated  by  secondary  diseases  of  the  eye, 
which  develop  with  or  without  rheumatism.  These  are  char- 
acterized as  blenorrhagric  affections  particularly  by  the  fact 
that  they  always  exhibit  a  tendency  to  recur  on  renewed  in- 
fection. 

In  the  Reports  of  St.  Bartholomew's  Hospital  (1852)  are 
found  a  few  cases  of  conjunctivitis  and  iritis  which,  together 
with  rheumatism,  complicated  a  blenorrhoea.  RoUet  described 
a  blenorrha^c  iritis.  Gu^nan  de  Mussy  reports  the  history 
of  a  young  man  who,  in  two  attacks  of  clap,  suffered  from 
iteumatism,  conjunctivitis,  iridochoroiditis  and  keratitis. 
Oalezowski  gives  a  detailed  account  of  "  iritis  rheumatismale 
Wenorrhagique.''  Koeninger  reports  the  case  of  a  young  man 
who  suffered,  during  his  first  clap,  from  rheumatism,  during 
the  second  from  rheumatism  and  iritis,  during  the  third  clap 
from  rheumatism  and  iridochorioiditis.  Panas  describes,  under 
the  term  "  keratite  ponctu6e,*'  a  form  of  iritis  with  deposits  on 
the  posterior  wall  of  the  cornea,  which  he  claims  to  be  a  fre- 
quent complication  of  clap.  Interesting  cases  are  also  reported 
by  Schenkl,  Haltenhof,  Mengin,  Kipp,  Colsman  and  Seel}'. 

Blenorrhagic  iritis,  a  quite  rare  affection,  is  usually  asso- 
ciated with  rheumatism  as  a  complication  of  blenorrhoea. 
Among  twenty-six  cases  collected  by  Jullien,  three  were  com- 
hined  with  the  monoarticular  form,  thirteen  with  the  polyar- 
ticular form.  The  symptomatology'  is  exactly  like  that  of 
Aeumatic  iritis — discoloration  and  impaired  mobility  of  the 
Mis,  contraction  of  the  pupil,  and  distortion  of  the  pupil  in  the 
'W  cases  of  posterior  synechia,  photophobia,  ciliary  injection. 
The  cornea  presents  a  smoky  opacity.  On  lateral  illumination 
^  examination  with  the  opthalmoscope  this  opacity'  is  found 
to  consist  of  a  series  of  opaque,  whitish  points,  which  are  col- 
J^cted  particularly  in  the  lower  half  of  the  cornea,  often  in 
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the  shape  of  a  triangle  with  the  apex  pointing  upwards.    The 
treatment  does  not  differ  from  that  of  ordinary  rhemnatic  iritis. 

V.    BLENORRHAGIC    ADENITIS. 

We  have  already  discussed  acute  inflammation  of  the  Ijth- 
phatics  of  the  penis  in  acute  urethritis  of  the  male.  A  similar 
acute  lymphangioitis  occurs,  although  more  rarely,  in  the 
female.  The  lymphatics  which  pass  from  the  clitoris  and  labia 
minora  at  the  inguinal  region,  swell  into  roimd  painful  cords, 
over  which  the  skin  is  reddened.  In  some  cases  the  inflamma- 
tion extends  to  the  lymphatic  glands,  one  of  which,  usually 
the  nearest,  swells  into  a  painful  nodule  as  large  as  a  nut.  It 
exhibits  little  tendency  to  suppuration,  though  this  does  take 
place  in  some  cases.  Bockhard  foimd  streptococcus  pyogenes 
in  the  pus  of  such  an  acute  suppurating  adenitis,  and  it  is 
therefore  probable  that  we  have  to  deal  with  a  mixed  infection. 

In  other  cases,  in  cachectic,  scrofulous,  tuberculous  individ- 
uals, multiple  swelling  of  the  glands  occurs  without  symp- 
toms of  acute  inflammation  and  almost  without  pain.  This 
leads  to  the  development  of  large  bundles  of  flrm  glands,  which 
remain  unchanged  for  a  long  time,  but  are  Anally  absorbed  or 
undergo  slow  suppuration  with  the  formation  of  flstulse. 

Finally,  multiple  painful  swelling  of  the  glands  in  both 
groins  occurs  in  the  beginning  of  very  acute  urethritis,  but 
disappears  with  the  acute  stage  of  the  primary  disease. 

The  treatment  does  not  differ  from  that  of  acute  and  chronic 
buboes. 
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ON  THE 

PEEVENTIVE   TREATMENT  OF 
CALCULOUS   DISEASE. 


LECTURE  I. 


EARLY   HISTORY    OP     CALCULOUS     DISEASE,    AND     THE 
TREATMENT  BEST  ADAPTED  FOR  ITS  PREVENTION. 

Gentlemen:  We  have  had  opportunities  recently  of  study- 
ing together,  and  of  examining-  very  fully,  the  various  opera- 
tive proceedings  which  are  generally  practiced  for  the  removal 
of  stone  from  the  bladder;  and  you  have  had  the  opportunity 
of  seeing  them  performed  many  times,  not  fewer  than  eleven 
cases  having  passed  through  my  wards  during  the  last  three 
weeks,  and  that  each  has  been  brought  to  a  successful  conclu- 
sion. 

But,  satisfactory  as  such  a  result  is,  it  is  impossible  not  to 
feel  convinced  that  there  is  still  an  important  question  in  rela- 
tion to  the  treatment  of  this  complaint  which  has  not  yet  been 
adequately  answered.    And  it  raises  an  issue  not  less  weighty, 
nor  less  intimately  affecting  the  patients*  welfare  than  any 
one  of  the  subjects  we  have  hitherto  discussed. 
The  question  I  propose  for  solution  is  this : 
Is  there  not  a  period  in  the  history  of  the  process  which 
leads  to  the  formation  of  renal  or  vesical  calculus,  whether  in 
the  condition  of  gravel,  concretion,  or  stone,  at  which  it  might 
be  possible  to  prevent  the  development  of  a  considerable  de- 
posit and  the  necessity  for  mechanically  removing  it  ? 

Admirable  as  it  must  be  admitted  are  the  results  of  modern 
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operative  procedure,  whether  by  the  lithotrite  or  by  the 
scalpel,  and  great  as  is  the  triumph  which  surgery  has 
achieved  in  the  art  of  removing  stone  from  the  bladder,  I  take 
it  there  are  very  few  men  who  would  not  desire  to  avoid,  if 
any  means  of  doing  so  were  available,  the  opportunity  of  per- 
sonally illustrating  these  glorious  successes  of  our  craft. 
There  is  not  one  among  us,  indeed,  who  would  not  infinitely 
prefer  to  be  furnished  with  the  means  of  controlling  or  pre- 
venting the  formation  of  calculus,  on  the  first  appearance  of 
evidence  that  such  a  contingency  is  imminent  or  likely  to  occur. 

I  reply  to  the  question  before  us,  ty  a  distinct  assurance 
that  we  have  the  power  to  check  the  production  of  calculous 
matter  at  almost  any  stage  of  the  complaint,  and  almost  cer- 
tainly to  render  it  impossible,  if  proper  treatment  be  adopted. 

Before,  however,  entering  on  the  details  of  the  plan  by 
which  this  result  may  be  effected,  I  must  first  remark  that 
there  are,  as  you  know,  several  varieties  of  calculus,  and  you 
may  naturally  ask,  are  all  these  equally  amenable  to  treat- 
ment ?  For  our  purpose  now,  it  suffices  to  regard  all  calculi 
as  generally  divided  into  two  classes:  those  which  have  a 
local,  and  those  which  have  a  constitutional  origin.  By  "  local,*^ 
I  mean  formed  by  diseased  action  in  the  bladder  itself,  and  not 
depending  upon  any  constitutional  conditions  or  tendencies; 
and  by  "constitutional,"  I  mean  formed  by  some  vicious  action, 
some  error  of  assimilation  which  has  become  more  or  less  in- 
herent in  the  system.  Now,  the  large  majority  of  renal  and 
vesical  calculi  are  of  constitutional,  and  not  of  local  origin. 
When  they  are  local,  we  can  do  little  to  prevent  their  forma- 
tion except  by  mechanical  means.  Calculous  matter,  the  ele- 
ments of  which  are  produced  in  the  bladder,  may  be  washed 
out,  or  be  broken  or  dissolved,  and  then  washed  out.  But 
when  stones  are  of  constitutional  origin — and  we  are  going  to 
refer  entirely  to  tliese  to-day — their  component  elements  are 
separated  from  the  blood,  and  no  mechanical  mode  of  prevent- 
ing their  production  can  by  any  possibihty  be  available  at  this 
early  stage. 

Now,  from  observation,  we  know  that  nineteen  out  of 
twent^^  of  such  stones  have  uric  acid  for  their  basis,  the  re- 
maining one  in  twenty  being  oxalate  of  lime  (the  deposits  of 
oxalate  of  lime  and  of  uric  acid  so  often  replace  each  other, 
that  the  consideration  of  the  latter  becomes  practically  gener- 
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ally  sufficient  for  our  purpose);  and,  less  commonly  still,  there 
are  phosphatic  stones  which  are  of  constitutional  origin  also. 
Therefore,  practically,  to  all  intents  and  purposes,  the  problem 
before  us  is  contained  in  the  question :  How  may  we  best  pre- 
Tent  the  formation  of  uric-acid  calculus  ? 

Let  us  examine  the  early  history  of  a  case  of  persisting 
uric-acid  deposit.  First  of  all,  let  me  say  that,  with  some  in- 
dividuals in  whom  the  tendency  to  manifest  it  is  very  marked, 
it  is  often  more  or  less  hereditar3\  As  an  illustration  on  the 
spot,  let  me  recall  the  man  we  have  just  seen  with  uric-acid 
calculus  in  the  ward,  of  whom  w^e  learned  that  his  father  had 
"gravel  or  stone  for  the  last  twenty  years  of  his  life."  And  it 
is  by  no  means  an  unusual  experience,  that  either  calculus  or 
gout— more  commonly  the  latter — has  been  observed  in  the 
family  of  the  patient  who  comes  to  us  with  one  of  these  for- 
mations in  the  bladder.  We  speak  of  tubercular  disease  and 
<rf  cancer  as  being  transmitted  by  blood-relationship,  especially 
the  former;  but  it  is  probably  not  more  strongly  hereditary" 
than  the  disposition  to  uric-acid  deposits  in  one  form  or  an- 
other. I  have  made  a  point  of  asking  the  question  of  all 
patients  who  come  to  me  with  this  complaint;  and  although  I 
cannot  furnish  3'ou  with  an  exact  numerical  statement,  I  do 
know  that  in  many,  either  gout  or  gravel  (for  I  wish  to  show 
you  the  identity  in  regard  to  origin  of  these  two  complaints) 
has  existed  in  the  preceding  generation.  This  hereditary  ten- 
dency varies  in  force  or  strength  in  different  families.  You 
will  find  some  persons  with  persisting  uric-acid  deposits  at 
thirty  years  of  age  or  sooner,  others  at  forty,  others  not  until 
sixty.  Of  course,  the  earlier  the  age  at  which  it  appears,  the 
stronger  you  will  infer  the  hereditary  disposition  to  be,  and 
the  more  obstinate,  probably,  will  be  its  tendency'  to  persist. 

What,  then,  are  the  first  signs  of  this  condition  in  the 
patient?  The  first  thing  which  excites  his  attention,  usually-, 
is  the  frequent  occurrence  of  a  pinkish  deposit  at  the  bottom 
<rf  the  vessel  in  which  urine  has  stood,  often  staining  the  sur- 
face more  or  less.  Or,  the  secretion,  passed  originally  per- 
fectly clear  and  healthy  in  tint,  has  become  thick  and  opaque 
(sometimes  almost  resembling  a  mixture  of  rhubarb  and  mag- 
nesia) soon  afterwards.  Or  sometimes  a  delicate  film  or  pelli- 
cle appears,  and  covers  it,  exhibiting  a  faint  pla^^  of  prismatic 
colors.    In  fact,  these  changes  occur  on  the  cooling  of  the 
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urine  under  certain  conditions.  These  phenomena  therefore 
may  appear  more  frequently  in  winter  than  in  summer,  be- 
cause the  external  temperature  is  lower.  The  change  consists 
in  a  deposit  of  salts  from  a  hot  solution,  as  the  liquid  cools; 
the  deposit  being  easily  redissolved  by  raising  the  tempera- 
ture of  the  urine  to  that  at  which  it  was  originally  passed, 
when  it  regains  also  its  original  transparency.  The  condition 
here  described  very  often  and  very  unnecessarily  excites  much 
anxiety  on  the  part  of  the  patient;  but  only  a  very  marked 
and  persisting  condition  of  it  can  be  regarded  as  a  sign  of 
what  by  some  is  called  'Hhe  uric-acid  diathesis.^^  Mind,  I 
mean  strictly  persistence,  or,  at  all  events  frequency  of  occur- 
rence: for  you  or  I,  with  no  hereditary  predisposition,  may 
take  a  little  more  beer,  or  a  heavier  dinner,  than  usual,  or  an 
extra  glass  of  champagne,  or  a  glass  or  two  of  extraordinary 
port,  and  may  find  next  morning  a  considerable  quantity  of 
this  pinkish  deposit,  or  the  urine  looking  almost  like  pea-soup, 
but  not  so  thick,  and  when  the  vessel  is  tilted  on  one  side,  a 
tidal  mark,  so  to  speak,  is  seen,  showing  the  height  at  which 
the  liquid  stood ;  all  this,  as  I  said  before,  being  redissolved 
by  heat.  The  same  condition  may  occur  also  after  imusual 
exercise  which  has  produced  abundant  sweating,  so  that  only 
a  small  quantity  of  water  is  available  in  the  system  for  the 
solution  of  the  urine  salts,  and  the  secretion  is  high-colored, 
and  contains  an  unusual  proportion  of  solids.  In  either  case 
the  opacity  of  the  liquid,  as  well  as  its  tint,  which  may  vary 
from  fawn  to  dull  red,  are  due  to  the  unduly  large  production 
of  the  mixed  urates;  that  is,  urates  of  soda,  potash,  lime,  etc* 
But  if,  without  any  errors  of  diet,  among  which  any  but  a 
verj^  small  allowance  of  alcoholic  drink  is  only  one,  a  patient 
habitually'  passes  this  kind  of  urine — if  in  time  there  frequently 
arrives  also  a  deposit  of  uric  acid,  manifested  by  the  presence 
of  little  crystals,  looking  like  particles  of  cayenne  pepper,  or 
red  brick-dust,  at  the  bottom  of  the  vessel — when  this  occurs 
rather  early  in  life,  sa^'  before  forty,  we  cannot  doubt  that 
there  is  an  undue  tendency  to  produce  uric  acid,  either  in- 
herited or  acquired.  For  this  tendency  may  no  doubt  be  ac- 
quired, or  a  pre-existing  habit  may  be  intensified ;  indeed,  it  is 
often  the  result  solely  of  improper  diet  and  regimen.  I  now 
show  you  a  specimen  of  urine  quite  cloudy  with  mixed  urates 
although  you  must  be  familiar  with  it  in  the  wards,  and  also 
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with  the  fact  that  on  heating  the  liquid  it  again  becomes  clear, 
and  that  in  a  short  time,  while  we  are  talking,  if  the  room  is 
cold,  i^  may  again  become  cloudy  on  cooling.  Let  me  once 
more  remind  you  that  this  may  occasionally  happen  with  the 
most  healthy  individual;  and  it  is  only  the  persistence  of  the 
symptom,  without  any  flagrant  errors  of  diet,  which  should 
lead  you  to  suspect  it  to  be  a  constant  condition  that  requires 
treatment. 

We  have  followed  the  complaint  up  to  the  formation  of 
cayenne- pepper  crystals.  Of  this  deposit  I  have  some  very 
good  specimens  here,  which  have  been  collected  from  patients 
who  passed  it  habitually.  These  consist  mainly  of  the  trans- 
parent rhomboidal  uric-acid  crystals,  which  you  know  to  be 
very  beautiful  objects  under  the  microscope.  They  may  be 
passed  almost  daily  and  habitually  by  some  persons,  and 
without  any  sense  of  discomfort,  or  occasion  for  complaining. 
Other  persons  may  pass  this  material  periodically  in  large 
quantity,  little  or  none  of  the  deposit  being  observed  during 
the  interval.  At  such  periods,  the  patient  often  experiences 
pain  in  the  back,  or  over  one  hip,  with  uneasiness  extending 
t»  the  groin  and  testicle,  all  this  perhaps  accompanied  by  sick- 
ness or  nausea;  and  he  may  then  be  said  to  have  a  mild  attack 
of  sand  or  gravel.  He  feels  relieved  after  the  occurrence, 
which,  just  as  a  storm  is  said  to  clear  the  air,  has  freed  him 
for  a  time  from  the  effect  of  accumulation  of  morbid  matter  in 
the  system.  Sometimes,  however,  the  symptoms  are  much 
more  severe,  and  are  often  then  believed  necessarily'  to  denote 
the  passage  of  a  renal  calculus.  But  I  have  satisfied  myself, 
after  very  large  opportunities  of  observation,  that  in  the  great 
majority  of  these  attacks,  the  patients  have  been  merely  the 
subjects  of  a  "uric-acid  stomi,^' if  I  may  use  the  expression; 
and  that  calculous  matter  has  been  eliminated  in  a  soluble 
condition,  although  the  process  has  been  accompanied  by 
pains  sufficiently  severe  to  arouse  the  suspicion  that  some  con- 
crete form  of  gravel  has  been  passed,  or  has  at  all  events  been 
formed.  These  phenomena  occur  at  varying  intervals,  and 
'usually  become  more  frequent  or  severe,  unless  the  patient 
does  something  to  prevent  their  occurrence.  Subsequently, 
he  may  pass  tiny  calculi,  which  have  the  appearance  of  being 
rounded,  or,  at  other  times,  rough  and  irregular  aggregations 
of  the  same  crystals.    Or  at  a  later  period  these  bodies  tend 
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in  time  to  become  larger,  as  large  as  small  peas,  or  even  beans; 
still  specimens  of  the  same  product — that  is,  of  uric  acid,  as- 
sociated more  or  less  with  an  alkaline  base,  such  as  those 
above  named.  Their  transit  from  the  kidney  to  the  bladder 
may  be  accompanied  by  excruciating  pain  in  the  regions 
already  mentioned,  and  by  severe  vomiting,  lasting  a  few 
hours;  after  which  relief  often  occurs  somewhat  suddenly. 
At  the  same  time  there  are  many  large  specimens  of  such 
*' gravel"  or  small  calculi  passed  without  the  patient  being 
aware  of  the  fact  until  he  sees  them  excreted.  Indeed  it  is  by 
no  means  unusual,  even  in  those  instances  where  patients 
have  voided  such  small  bodies  for  a  period  of  several  years, 
that  no  pain  or  other  sign  of  their  existence  is  observed 
throughout.  Where,  however,  the  transit  of  the  calculus  is 
painful  or  difficult,  some  signs  of  it  are  generally  manifest  in 
the  urine.  Sometimes  it  is  scanty,  and  merely  very  high  col- 
ored; at  others  it  is  tinged  with  blood,  and  not  uncommonly  it 
deposits  blood  in  that  dark  form  which  is  described  as  resem- 
bling "  coffee  grounds." 

Here,  let  me  recall  for  one  moment  what  I  said  as  to  the 
relation  between  gout  and  uric-acid  deposit.  I  have  sometimes 
seen  these  two  complaints  alternating,  comparing  one  genera- 
tion with  another;  gout,  in  its  ordinar^^  form  of  attack  in  the 
great  toe,  appearing  in  the  one,  gravel  in  the  second,  and  gout 
again  in  the  third.  But  the  same  individual  may  also  have 
alternating  attacks  of  gout  and  gravel.  I  have  seen  a  patient 
who  had  suffered  for  years  from  gout  become  free  from  his 
attacks  without  known  cause  for  several  months,  when  he  de- 
veloped for  the  first  time  a  uric-acid  stone  in  the  bladder. 
Lastly,  the  so-called  '^  chalk-stones,"  which  you  have  often  seen 
infesting  the  knuckles  and  disfiguring  the  hands  of  elderly 
people  in  advanced  stages  of  gout,  are  composed  of  the  same 
material — that  is,  of  uric  acid,  usually  as  urate  of  soda.  The 
identity  of  gout  and  uric  acid  gravel,  then,  is  unquestionable; 
they  constitute  two  different  series  of  phenomena,  but  both 
spring  from  one  and  the  same  root. 

Now,  what  is  the  best  mode  of  dealing  with  those  patients 
who  habitually  pass  the  cayenne-pepper  crystals  of  uric  acid, 
or  the  small  calculi  ?  What  mode  of  treatment  will  help  to 
prevent  the  arrival  of  at  least  the  advanced  condition — namely, 
that  of  calculus  too  large  to  be  voided  by  the  patient  ?    Gen- 
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erally  speaking*,  I  think  such  patients  come  under  observation 
in  a  tolerably  early  stage,  although  it  is  obvious  this  is  by  no 
means  always  the  case.  Some  are  unnecessarily  alarmed  at 
a  very  early  period,  when  the  urine  is  only  occasionally  thick 
with  urates.  They  are  apt  to  mistake  the  opaque  secretion 
for  some  important  manifestation  of  morbid  matter,  and  to 
become  greatly  disturbed  in  consequence.  Indeed,  some  pa- 
tients become  almost  hypochondriac  through  not  knowing 
that  such  deposits  are  of  little  consequence  at  first,  and  can 
be  easily  treated.  It  is  necessary  to  correct  these  false  im- 
pressions, and  explain  the  nature  of  the  product,  that  in  itself 
it  is  not  a  diseased  one,  only  a  normal  constituent  in  larger 
quantity  than  is  desirable.  They  should  be  made  .to  under- 
stand that  the  original  and  normal  form  of  urine  is  a  more  or 
less  crystalline  soUd,  that  it  is  indeed  passed  thus  by  many 
animals;  while  in  others,  like  ourselves,  it  must  be  first  con- 
verted into  a  solution  for  convenience  of  storing  in  a  bladder. 
This  solution,  then,  owing  to  irregularities  in  diet,  etc.,  occa- 
sional or  habitual,  varies  in  strength;  and  sand,  gravel,  or 
calculus  can  only  be  formed  when  the  solution  is  maintained 
by  undesirable  circumstances  in  a  too  concentrated  state. 
The  urine  is  then  generally  found  to  be  very  acid  to  tests :  of 
course,  uric  acid  being  in  large  quantity,  that  condition  is  a 
natural  sign  of  its  presence.  It  is  little  the  worse  for  this 
perhaps;  the  bladder  mostly  tolerates  a  urine  of  full  acidity 
quite  as  well  or  better  than  a  neutral  one.  Nevertheless,  the 
presence  of  a  full  proportion  of  acid  has  come  to  be  regarded 
as  sufficing  to  establish  a  principle,  somewhat  a  crude  one,  of 
treating  the  complaint;  and  one  almost  univei'sally  adopted. 
In  the  circumstances  described  the  patient  has  generally  been 
prescribed  the  continuous  use  of  alkalies.  While,  on  the  other 
^nd,  and  with  even  less  reason  for  such  a  course,  when  the 
urine  is  neutral  or  alkaline,  mineral  acids  are  pei^sistently  ad- 
nunistered.  This  simple — indeed,  too  simple — view  of  the 
matter  often  dominates  the  whole  of  the  treatment.  In  the 
former  case,  a  certain  quantity  of  potash,  bicarbonate  or 
citrate,  or  of  soda,  or  of  lithia;  or  benzoate  of  ammonia  is  ad- 
ministered for  a  long  period;  or  the  natural  waters  of  Vichy, 
E\ian,  or  Vals  (carbonate  of  soda),  Contrexeville  (sulphate  of 
liroe  chiefl3%  with  carbonate  of  soda),  or  some  other  alkaline 
spring,  are  largely  given;  or  the  patient  is  perhaps  sent  to 
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drink  the  waters  on  the  spot,  there  or  elsewhere.  The  chief 
alkali  is,  as  you  see,  carbonate  of  soda;  whatever,  however, 
be  the  form  of  it,  provided  enough  be  taken,  these  deposits 
will  disappear;  the  uric  acid  will  no  longer  be  deposited;  the 
urine  will  become  less  irritating;  the  annoying  symptoms  will 
be  diminished  or  got  rid  of.  And  of  course  the  patient  is  very 
much  pleased  with  this  new  condition  of  clear  urine  and  dis- 
appearance of  all  deposit.  And  you  may  naturally  say,  "  What 
more  can  be  desired ?*'  Much:  you  have  merely  made  his 
enemy  disappear;  he  is  by  no  means  rid  of  its  presence,  for 
you  have  not  checked  the  acid  formation.  The  uric  acid  is 
there,  and  probably  in  quantity  as  much  as  ever;  for  the  uric 
acid  and  urates  are  soluble  in  alkali,  and  you  have  only  ren- 
dered them  in\isible.  You  really  have  the  same  condition  as 
that  described  in  the  well-known  fable  of  the  ostrich,  which  is 
said  to  put  its  head  into  the  bush  when  pursued  by  hunters, 
and,  no  longer  seeing  them,  to  believe  itself  secure.  Just  such 
is  the  security  of  the  patient  with  uric  acid  who  trusts  solely 
to  alkalies  or  to  Vichy  water.  His  surplus  deposits  have  be- 
come unrecognizable  by  vision;  nothing  more.  I  do  not  go 
so  far  as  to  say  the  alkalies  have  been  absolutely  unserviceable 
as  regards  his  constitutional  state,  but  they  will  not  improve 
it  to  any  great  extent;  and  when  he  leaves  them  off  the  acid 
shows  itself  again.  And  further,  I  believe  there  is  reason  to 
conclude  that  large  quanities  of  alkali,  habitually  taken,  exer- 
cise an  undesirable  influence,  to  say  the  least. 

Diuretics  have  been  employed  on  much  the  same  principle, 
and  may  be  regarded  as  no  better  than  the  alkalies.  In  those 
cases  which  are  treated  with  such  agents  as  nitrate  or  acetate 
of  potash,  etc.,  the  secretion  of  water  is  no  doubt  increased 
quoad  the  amount  of  solids,  and  the  solids  are  thus  dissolved. 
The  same  thing  happens  with  that  remarkably'  general  and 
always  popular  diuretic,  so  punctually  and  faithfully  swallowed 
by  the  patient  who  has  once  obtained  any  medical  sanction 
for  its  use — I  mean  gin,  or  whisky  and  water.  In  all  such  in- 
stances, what  has  chiefly  been  done  is  to  stimulate  the  kidneys, 
already  perhaps  overworked,  to  do  more.  You  have  by  no 
means  cured  the  patient  of  his  gravel,  and  may  be  happy  if 
he  is  no  worse  for  the  remedies. 

I  shall  endeavor  to  give  you  a  sketch  of  such  views  as  I 
have  been  able  to  form  of  the  pathology  of  these  cases;  and. 
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speaking  now  with  more  confidence,  I  shall  be  able  to  point 
out  an  efficient  mode  of  treating*  them.  The  problem  the}' 
present  has  been  brought  before  me  with  great  force  and  fre- 
quency, since  for  many  years  my  advice  has  been  urgently 
sought  by  the  calculous  patient,  after  operation,  as  to  what 
he  should  do  to  avoid  becoming  the  subject  of  another.  And 
many  others  in  the  earlj-  stages  have  sought  similar  aid, 
naturally  feeling  that  the  subject  must  have  engaged  my 
attention,  in  the  earnest  hope  that  they  might  escape  the  ad- 
vanced stage. 

Using  then  only  broad  and  simple  terms,  as  our  time  here 
and,  I  may  perhaps  add,  the  extent  of  our  knowledge  will  not 
permit  me  to  be  more  minute  or  exact  in  detail,  I  shall  premise 
that  the  origin  of  those  Avell-known  symptoms  which  all  agree 
to  recognize  as  gout,  as  well  as  of  a  superabundant  uric-acid 
deposit  in  the  urine,  is  due  to  defective  assimilation  on  the 
part  of  organs  associated  with  or  forming  the  primae  viae.  I 
am  quite  aware  that  it  is  common  in  practice  to  speak  some- 
what confidently  of  the  liver,  its  action,  and  its  states,  although 
we  have  probably  still  much  to  learn  about  these.  Many 
years  ago  it  was  the  custom  to  talk  and  act  as  if  we  were 
thoroughly  acquainted  with  the  liver  and  its  functions;  but 
dming  the  last  fifteen  or  twenty  years  new  light  has  been 
thrown  upon  the  subject  by  the  laborious  researches  of  Ber- 
nard, Pavy,  and  others,  and  we  have  thereby  learned  how 
little  we  certainly  know  of  its  natural  functions,  still  less  of  its 
action  m  disease.  Thus,  in  the  department  of  practical  medi- 
cine, all  were  agreed  that  if  there  was  one  fact  more  obvious 
than  another — at  least  since  the  time  of  Abemethy — it  was 
the  specific  influence  of  mercury  on  that  organ.  Nevertheless 
carefully  conducted  inquiries  render  it  doubtful  whether  the 
secretion  of  bile,  at  all  events,  is  influenced  by  this  agent  in 
^y  degree  whatever.  There  were  other  drugs,  indeed,  which 
were  vaunted  to  take  the  place  of  mercury,  yet  alwa^'s  follow- 
%  at  a  humble  distance,  so  to  speak ;  but  no  one  ever  thought 
of  disputing  the  fact  that  3'ou  could  augment  at  will  the  bile 
secretion  by  administering  that  famous  specific.  I  am  not 
here  to  say  whether  that  is  so  or  not,  but  it  seems  to  have 
^n  proved  that  there  are  substantial  grounds  for  challeng- 
i^?  our  ancient  faith  in  the  doctrine  so  expressed.  Observe 
that  I  have  said  nothing  to  underrate  the  value  of  the  medi- 
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cine  in  regard  of  symptoms  popularly  associated  with  defects 
of  some  kind  in  the  liver. 

Bear  in  mind,  then,  that  in  speaking  of  the  '^defective 
action  of  the  liver,"  or  of  "  torpor  of  the  liver,"  I  merely  use 
provisional  terms,  which  most  wnll  easily  understand  as  in- 
dicating more  or  less  distinctly  a  certain  set  of  symptoms. 
Let  them  be  briefly  described  as  mainly  consisting  of  a  con- 
stant, or  almost  constant,  deficient  excreting  function  by  the 
bowels,  sometimes,  but  by  no  means  alwaj'^s,  associated  with 
impaired  appetite,  perhaps  headache,  nausea,  depression,  in- 
activity, and  other  signs  of  slow  or  uneasy  digestion;  some  of 
these  being  absent  if  the  diet  is  carefully  selected,  or  if  the 
patient  lives  in  the  open  air  and  takes  much  exercise.  On  the 
other  hand,  not  onl^^  the  deranged  digestion,  but  pains  in  the 
back  and  limbs  referred  to  as  muscular,  may  be  frequently 
present.  I  cannot  positively  state  whether  those  phenomena 
are  really  due  to  inactivity  of  the  organ  in  question;  prac- 
tically, for  us  to-day,  this  does  not  signify  much,  but  the  cur- 
rent terms  are  still  convenient  formularies  until  better  ones 
can  be  substituted  for  describing  the  condition  in  question. 

Now^  at  the  bottom  of  this  tendency  to  uric-acid  produc- 
tion there  often  lies  what  is  thus  understood  as  inactivity  of 
the  liver;  and  the  true  rationale  of  the  unduly  large  forma- 
tion of  the  urinary  salts  appears  to  be,  that  the  liver  together 
with  the  skin  or  some  other  organ  performing  inefficiently  its 
excreting  function,  the  kidney's  have  more  work  than  is  natural 
thrown  upon  them.  Thus  the  solid  matters  of  the  urine,  or 
rather  some  of  its  ordinary  constituents,  are  augmented — ^not 
all  of  them,  for  urea  is  not  necessarily  increased,  but  uric  acid 
is  largely  produced,  and  is  eliminated  not  only  in  solution  but 
in  crystalline  forms.  Uric  acid  is  very  insoluble  in  water; 
and  although  the  quantity  thrown  out  may  be  quite  soluble 
at  the  natural  temperature  of  the  urine  (99°  Fahr.),  when  this 
diminishes  to  60°,  50°,  or  40°,  the  acid  is  deposited,  and  when 
the  quantity  becomes  larger  still,  even  the  ordinary  amount 
of  fluid  associated  with  it  at  a  temperature  of  99°  will  not 
suffice  to  dissolve  the  whole,  and  sohd  uric  acid  is  deposited  in 
some  part  of  the  urinary"  passages.  This  deposit  may  take 
place  in  the  kidneys  themselves,  giving  rise,  if  not  thrown  off, 
to  the  formation  of  calculus,  at  first  renal,  but  sooner  or  later 
generally  becoming  vesical.    Now,  if  all  this  be  so,  the  forma- 
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tion  of  uric-acid  gravel  is  not  by  any  means  to  be  regrarded  as 
necessarily  disease  of  the  kidney ;  on  the  contrary,  it  may  be 
regarded  as  the  result  of  an  active  and  capable  organ  vicari- 
ously relieving  some  other  organ  the  function  of  which  is  tor- 
pid. The  true  remedjs  therefore,  is  not  to  stimulate  the  kid- 
neys, already  overworked,  by  diuretics  etc. — not,  to  use  a 
familiar  simile,  to  lash  that  horse  of  the  team  which  is  already 
doing  too  much  work — ^but  you  are  to  seek  the  cause  in  that 
other  one  of  the  team  which  is  doing  deficient  work,  and  that 
is,  either  in  part  or  wholly,  almost  invariably  the  liver,  in  the 
sense  already  explained. 

The  treatment,  then,  which  I  advise  you  to  pursue  is  to 
employ  such  agents  as  will  stimulate  the  excretory  action  by 
the  primae  viae  without  depressing  vital  power.  No  doubt  that 
a  powerful  agent  for  the  purpose  is  mercury ;  and  it  is  quite 
unquestionable  that  relief  of  the  symptoms  above  alluded  to 
is  to  be  obtained  in  a  remarkable  manner  by  occasional  small 
doses  of  that  agent.  For  our  purpose,  however,  it  is  not 
always  necessary  to  use  it,  and  there  is  a  widely  spread  belief, 
grounded,  in  my  opinion,  on  the  reckless  mode  of  administer- 
ing the  drug  commonly  followed  in  the  early  part  of  this  cent- 
ury, that  it  is  mostly  injurious  or  dangerous,  and  to  be  dis- 
carded if  possible.  No  such  objection  at  all  events  lies  against 
another  class  of  remedies,  the  prolonged  use  of  which  has 
been  of  great  value,  I  mean  certain  kinds  of  natural  mineral 
waters.  These  I  regard  as  greatly  superior  for  the  cases  in 
question  to  taraxacum,  nitric  acid,  podophyllin,  the  alkalies, 
and  other  vaunted  "substitutes  for  mercury"  as  they  are 
termed,  in  what  is  called  **  promoting  the  action  of  the  liver." 

Now  the  mineral  waters  which  I  am  about  to  describe 
Wong  to  a  group  of  springs  marked  b^-  a  common  and  dis- 
tinctive character,  since  all  contain  in  solution  sulphate  of 
soda  in  considerable  quantity-,  together  with  a  varying  pro- 
portion of  sulphate  of  magnesia,  besides  less  important  salts. 
^  studying  these  waters  I  wish  you  to  observe  with  me  the 
composition  of  them,  and  at  the  same  time  to  dismiss  to  a 
<^rtain  extent  from  your  mind  the  estimate  of  medicinal  doses 
^hich  you  have  acquired  in  the  dispensary,  and  which  neces- 
^rily  belong  to  it;  since  small  quantities  of  drugs,  as  they 
^^t  in  mineral  waters,  act  more  freely  than  the  same  quan- 
tities combined  after  the  ordinary  pharmaceutical  method. 
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You  ask  me  for  a  demon3tration,  and  I  am  quite  ready  to 
give  it  you.  At  the  same  time,  let  me  caution  you  against 
regarding  the  small  doses  of  mineral  waters  as  having  any 
affinity  either  in  the  matter  of  quantity  or  by  the  principle 
which  regulates  their  administration,  with  what  is  under- 
stood as  an  *' infinitesimal  *'  dose.  The  difference  may  be  illus- 
trated thus:  you  know  that  you  may  give  to  A  an  ounce  of 
"Epsom  salts''  (sulphate  of  magnesia),  or  to  B  half  an  ounce; 
for  individuals  are  very  differently  affected,  and  each  is  proba- 
bly freely  purged ;  but  the  same  effect  will  be  obtained  with 
one- third  or  one -fourth  of  those  quantities  if  the  patient  takes 
it  as  prepared  in  Nature's  laboratory — that  is,  in  the  form  of 
mineral  water.  It  is  a  curious  fact,  which  I  give  as  an  ulti- 
mate one,  and  without  speculating  here  on  the  cause  of  the 
difference.  As  a  proof  of  the  superior  force  of  the  saline  com- 
binations found  in  natural  springs,  I  may  refer  you  to  the  fol- 
lowing experiment.  If  you  will  reduce  by  careful  evaporation, 
as  I  have  done,  such  mineral  waters  to  their  pharmaceutical 
condition  of  crystallized  salts,  you  will  find  that  they  possess 
no  more  power  than  similar  salts  obtained  by  the  ordinary 
commercial  processes,  and  met  with  in  every  chemist's  shop. 
Having  been  separated  hy  evaporation,  they  no  longer  act 
with  the  energ}'^  which  belonged  to  them  when  in  the  state  of 
solution  which  the  natural  spring  produces.  You  will  there- 
fore readily  understand  that  it  may  be  essential,  at  all  events 
that  it  is  desirable,  to  employ  the  natural  mineral  waters; 
since  what  are  called  "  artificial  waters,"  however  admirably 
prepared,  are  simply  pharmaceutical  products,  and  are  desti- 
tute of  a  remarkable  quality  which  distinguishes  the  remedies 
they  are  designed  to  imitate. 


Sulphate 
of&xia. 

Sulphate  of 
Magnesia. 

Carbonate 
of  Soda. 

Other 
Ingrediente. 

SALINE. 

PUllna 

Hunviidi  Janos 

Friedrichshall 

Marienbad  (Kreuz)     .     .     . 
Carlsbad  (SprUdel)     .     .     . 
Franzensbad 

ALKALIXK. 

Vichy  (C^lestins)  about .     . 
Vals  (Madeleine)  about  .     . 

gra. 
154 
150 
58 
48 
2,5 
30 

3 

gre. 

116 

148 

49 

grs. 

9 

13 

6 

47 
65 

Little  Iron. 
Little  Iron. 

Little  Iron. 
Little  Iron. 

Here  is  a  table  of  the  waters  which  I  refer  to,  with  a  com- 
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parative  synopsis  of  their  distinguishing  saline  contents,  repre- 
senting the  number  of  grains  (without  estimate  of  the  chloride 
of  sodium  and  other  less  active  agents  which  are  also  present) 
in  an  English  pint.  Below  these  I  add  two  well-known  alka- 
line waters. 

The  most  concentrated  water  of  the  saline  group  is  that  of 
Hunyadi  Janos,  a  Hungarian  water  which  contains  about  two 
and  a  half  drachms  each  of  sulphate  of  soda  and  sulphate  of 
magnesia  in  an  English  pint;  next  and  nearly  equal  to  it,  is 
that  of  Piillna,  which  contains  154  grains,  or  about  two  and  a 
half  drachms,  of  sulphate  of  soda  to  the  pint,  and  nearly'  two 
drachms  of  sulphate  of  magnesia.     (The  large  demand  which 
has  arisen  in  this  country  for  the  "  bitter^vassers  "  or  natural 
aperient  waters  of  Germany  has,  of  course,  led  to  the  appear- 
ance of  new  varieties.    Thus,  more  pow^erful  and  so  called 
"richer*'  products  have  come  into  the  market.    It  should  be 
known  that  the  increased  proportion  of  the  aperient  salt  to 
the  water  in  which  it  is  dissolved  is  caused  by  artificially  evap- 
orating the  product  of  the  spring.   Thus  a  constant  quantity-  of 
the  solids  is  maintained  by  carrying  evaporation  to  a  fixed 
point,  determined  by  the  specific  gravity  of    the  solution. 
Water  ha\ing  been  thus  artificially  removed,  there  is  no  ob- 
jection to  the  addition  of  a  considerable  quantity  of  hot  water 
to  them  when  used  here,  for  the  purpose  of  diluting  the  solu- 
tion, but  chiefly  for  raising  the  temperature  to  at  least  that  of 
the  Ulterior  of  the  body,  a  condition  which  appears  to  render 
tlieir  action  more  certain  and  prompt.    The  difference  in  the 
composition  of  these  waters  is  not  great.    Those  that  contain 
the  Iai*gest  relative  proportion  of  soda  sulphate  to  magnesia 
sulphate  are,  I  think,  superior  for  the  purposes  referred  to 
above.)    Those  quantities  of  the  commercial  salts  would  give 
^  a  tolerably  efficient  purge  to  most  persons.   But  3'ou  must  not 
gi^eapint  of  these  natural  waters  to  any  one;   five  to  seven 
ounces  would  be  a  full  dose.     I  do  not  like  Piillna  generally 
for  our  purpose,  because  it  purges  too  freely,  often  gripes,  and 
^  very  nauseous;   Hunyadi  Janos  is  less  so.     Half  or  two- 
thirds  of  a  drachm  of  sulphate  of  soda  and  half  a  drachm  of 
sulphate  of  magnesia  in  a  natural  mineral  water  is  an  average 
efficient  aperient  for  a  man.     Supposing  that  we  order  Fried- 
richshall,  which  contains  not  a  drachm  of  sulphate  of  soda  in 
^Pint,  and  little  more  than  three-quartei's  of  a  drachm  of  sul- 
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phate  of  magnesia;  yet  nine  or  ten  ounces  make  an  efficient 
purg:e;  for  many  pei^ons  six  or  seven  suffice.  I  tliink  I  may 
say  that  seven  or  eigrht  ounces  is,  for  the  adult,  an  avei'ag'e 
dose;  it  should  be  warmed  and  diluted  by  atldingr,  say,  a  third 
or  a  half  of  its  bulk  of  hut  plain  water.  But  I  know  no  dilTer- 
ence  between  this  and  Hunyadi  Janos  except  that  of  the 
latter  two-thirds  of  the  quantity  naiiHHl  is  an  etjuivalent  dose, 
and  is  more  euiivenient  in  consequence.  If  tlieo  a  dosi'  of  either 
be  taken  in  the  early  morning,  an  hour  before  breakfast,  which 
should  be  a  li,£rht  meal,  but  comprisini^  tlie  (*up  or  two  of  hot 
fluid  usually  then  taken,  a  full,  free  action  of  the  bowels  will 
probably  follow  soon  after;  i>erhaps  two.  That  quantity,  you 
see,  would  contain  about  twenty-Ove  or  tJiirty  g*rains  of  sul- 
phate of  soda  and  twenty  or  twenty -Jive  grains  of  sulphate  of 
magnesia,  which,  adnunistered  in  any  combination  3^ou  plea^se 
from  a  dru^g*ist's  drawer,  would  have  little  appreciable  action: 
the  patient  might  be  uncomfortable  perhaps,  but  there  woukl 
rarely  be  anj^  mai^ked  action  of  the  bowels.  To  repeat  what 
I  have  said:  if  you  evaporate  a  quantity  of  Friedrichshall  or 
Hnnyadi  Janos  wafer  in  a  warm -water  bath  so  as  to  avoid 
decomposition  of  ttie  salt,  and  retain  the  water  of  crystaUiza' 
tion,thus  obtaining  as  perfect  a  product  as  a  chemist  can  pro* 
duce,  and  administer  three  times  as  much  of  this  salt  as  that 
which  exists  in  a  dose  of  the  natural  water,  you  will  probably 
not  protluce  such  eltlcient  or  certain  results  as  the  small  quan- 
tity contained  in  the  natural  \vater  ensures.  So  that  there  is 
something,  which  I  do  not  pretend  to  expkiin,  and  certainly 
shall  not  speculate  about  liere,  which  distinguishes  the  action 
of  mineral  waters  from  the  action  of  salts  which  are  made  by 
our  phanuaceutical  processes.  1  may  appropriately  remark 
here  also,  that  the  action  of  the  aperient  bitterwasser  on  some 
persons  is  such,  that  the  b>nger  it  is  taken  tlie  smaller  is  the 
quantity  necessary  to  attain  its  object.  If,  for  example,  six 
or  seven  ounces  taken  in  the  morning  with,  say,  four  ounces 
of  hot  plain  water,  produce  one  movement  of  the  bowels  im* 
mediately  after  ln\Mkfast,  the  next  morning  five  ounces,  and 
a  morning  or  two  later  three  or  four  ounces  will  do  the  same; 
and  it  is  not  improbable  that  at  the  end  of  ten  days  or  so, 
thmi'  ounces  or  thereabout  will  produce  the  desired  effect. 

The  next  water  on  my  list  is  that  of  Marienbad,  anil  it  con- 
tains forty-eight  grains  of  sulphate  of  soda  in  the  pint,  with 
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nine  grains  of  carbonate  of  soda,  no  sulphate  of  magnesia,  but 
a  small  quantity  of  iron.  With  these  constituents,  there  is 
enough  free  carbonic  acid  to  make  it  an  agreeable  and  slightly 
sparkling  draught.  Rather  more  than  half  a  pint  produces 
for  most  persons  an  easy  motion.  If  this  water  is  exposed  to 
the  air  for  a  day  or  two,  there  will  be  a  brown  deposit  of  the 
iron;  it  is  indeed  to  be  regarded  as  a  slightly  ferruginous 
water  although  this  character  is  not  an  important  one.  It  is 
a  verj"  admirable  form  for  many  persons  where  the  action  is 
not  required  to  be  considerable;  while  the  presence  of  iron, 
and  of  carbonate  of  soda,  is  an  additional  advantage  for  some. 
The  only  drawback  is  the  need  that  it  should  be  obtained  in 
a  fresh  condition,  for  it  bears  transport  badly,  soon  losing 
its  carbonic  acid,  and  depositing  its  iron,  and  thus  becoming 
less  palatable  and  light  for  the  stomach.  This  difficulty  has 
been  partially  overcome  of  late  by  the  use  of  better  bottles, 
and  by  the  increased  demand  which  is  gradually  arising 
for  it 

Thus  much  for  the  sahne  aperients.  We  now  come  to  the 
water  of  a  very  famous  spring,  that  of  Carlsbad,  which  is 
credited  with  the  possession  of  a  quality  or  influence,  conven- 
tionally denoted  by  a  somewhat  vague  term,  "alterative,'* 
being  undoubtedly  useful  for  patients  who  habitually  consume 
more  food  than  the  system  and  its  activity  demand,  and  who 
manifest,  as  a  consequence,  obvious  signs  of  superabundant 
nric-acid  deposit.  The  patients,  however,  should  be  fairly  ro- 
bust; feeble  and  excitable  persons  are  usually  depressed  and 
injured  by  Carlsbad.  There  are  several  sources  there,  all  of 
which  contain  about  twenty  grains  of  sulphate  of  soda,  and 
tiiirteen  of  carbonate  of  soda  in  the  pint,  and  contrary  to  the 
common  belief  are  identical  in  their  chemical  constituents  and 
proportions.  They  differ  from  each  other  solely  in  point  of  tem- 
perature, which  is  ver^'^  high  in  the  Spriidel,  the  central  source, 
^nd  in  the  remotest  is  higher  than  that  of  the  human  body. 
Carlsbad  water  is  often  supposed  to  be  purgative,  but  it  is  not 
so  unless  taken  very  largely.  No  quantity  ever  given  here 
exerts  a  laxative  action  on  the  bowels.  The  influence  it  ex(»r- 
cises  on  the  animal  economy',  although  probably  chiefly  due  to 
the  sulphate  of  soda  element,  is  not  in  an}'  way  as  an  aperient, 
^e  "Carlsbad  Salts'*  (which  are  widely  and  popularly  known 
^  an  aperient,  but  are  sold  at  an  exorbitant  price,  bringing  a 
21 
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great  revenue  to  tlie  Carlsbad  makers)  are  simply  sulphate  of 

soda,  or  *'  GlaiilKT's  salts  **  (witli  perhaps  a  trace  of  carbonate) 
and  ditfer  in  no  respect,  except  in  name,  from  that  common 
but  valuable  aperient  as  made  here  at  home  and  in  other  coun- 
tries. My  l>elief,  after  a  loii^  and  lar^e  experience  of  the  eni- 
plo^Muent  of  Carlshad  water  in  this  country,  is  that  in  most 
histances  it  is  more  useful  h(»re  than  when  taken  at  the  sprin^^ 
itself.     This  I  will  explain  presently. 

Next  to  be  named  is  the  water  of  Franzensbad,  whicli  con- 
tains thirty  fri'^*ins  of  sulphate  of  soda,  six  of  carbonate,  and 
a  littk"  iron,  which  Carlsbad  does  not.  That  closes  this  ^oup 
of  springrs. 

Next  I  shall  just  point  out  the  distinctive  characters  of  the 
alkaline  waters  which  are  so  popular  in  this  country.  First 
and  best  known  is  that  of  Vichy,  which  contains-  only  three 
l^ri^ins  of  sulphate  of  soda,  but  nearly  fifty  g*raitis  of  carhonate 
of  sod;u  in  the  i>int — a  powerful  soluiiun.  After  th;it  is  the 
water  of  Vals,  which  is  also  from  the  volcanic  district  of 
France,  some  of  the  spring  of  which  contain  upward  of  sixty 
g^raius  of  carl>onate  of  soda  in  the  pint,  and  mdhin^  else  worth 
mentionhig:.  These  two  waters  are  extremely  famous*  and 
their  sources  are  much  resorted  to  by  patients  for  the  cure  of 
gout  and  ^ravt^j.  The  Avaters  are  also  lar*i'ely  exported  to 
other  countries.  Another  alkaline  water  is  that  of  Evian,  on 
the  sooth  shore  of  the  Lake  of  Geneva,  which  I  name  here  be- 
cause it  has  a  certain  reputation  as  a  resort  for  calculous 
patients.  The  alkaline  constituent,  carbonate  of  soda>  is 
present,  however,  in  much  smaller  quantity  than  the  preced- 
ing^, and  this  spring  ranks,  as  regards  the  influence  of  that 
agent,  below  tlie  others  named. 

Contrexeville  and  its  water  have  of  late  been  more  recom- 
mend€'d,  especially  by  the  prof«'ssion  in  Pa  lis,  for  calculous 
patients.  No  doubt  some  alleviation  of  symptoms  is  thus  ob- 
tained by  ceitain  patients;  Init  the  eonstitution  of  tlie  water, 
%vhich  depends  for  its  alkaline  action  chiefly  on  a  salt  of  lime, 
rendei^iit  an  undesirable  ag^ent  for  thtr  objeet  we  are  now  seek- 
in  fi  to  accomplish. 

Under  the  continued  daily  use  of  stronjcr  alkaline  waters, 
the  uric*aciil  deposits  disappear — that  is,  they  are  dissolved 
by  the  alkali.  Inasumch,  also,  as  this  appears  to  have  some 
beneficial  action  on  the  liver,  a  ceilain  decree  of  benellt  is 
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perhaps  also  attained.  Thus  such  patients  are  often  better 
for  a  time  after  a  visit  to  Vichy;  but,  as  a  rule,  are  not  per- 
manently benefited.  I  am  satisfied,  after  observation  on  the 
spot,  and  also  of  the  effect  of  the  waters  taken  here,  that  they 
only  temporarily  mitigate  the  complaint,  and  do  not  cure  it. 
Now,  the  principle  upon  which  the  waters  of  the  sulphate  of 
soda  group,  aperient  and  non-aperient,  are  beneficial  is,  that 
they  produce  activity  in  all  the  digestive -functions,  stimulating 
the  excretory  action  of  the  abdominal  organs,  so  that  certain 
waste  matters  which  have  been  hitherto  thrown  out  as  uric 
acid  by  the  kidney  are  ehminated  in  some  other  form.  If, 
therefore,  it  is  really  desirable  to  recommend  resort  to  a  min- 
eral spring  as  treatment  for  uric-acid  deposits,  I  should  prefer 
Carlsbad,  and  certainly  never  send  a  patient  to  Vichy,  Vals, 
Evian,  or  Contrex6ville.  And  when  a  stout  active  man,  whom 
it  is  most  desirable  to  separate  from  his  home  engagements 
and  business  cares,  requires  a  Carlsbad  course,  he  may  often 
visit  the  locality  with  advantage.  At  the  same  time,  as  I 
have  already  intimated,  I  firmly  believe  that  it  can  in  the 
majority  of  instances  be  more  successfully  pursued  at  home, 
provided  certain  concomitant  advantages  can  be  secured,  than 
by  sending  the  patient  abroad.  Thus  it  is  desirable  to  secure, 
during  a  course  of  waters  at  home,  at  least  regularity  of 
meals,  scrupulous  attention  to  diet,  and  to  select  a  time  when, 
particularly  in  the  case  of  businesp  men,  less  of  anxiety  and  of 
need  for  overexertion  than  usual,  may  be  expected.  Granted 
these  conditions,  there  is  one  advantage  in  the  home  course 
which  outweighs  much  of  the  special  value  of  a  course  on  the 
spot  The  patient  who  stays  at  Carlsbad  three  weeks,  very 
rarely  four,  is  made  to  consume  far  too  large  a  quantity  of 
water  in  a  given  space  of  time.  The  quantity  in  itself  is  prob- 
ably not  too  much  for  his  needs;  but  it  is  more  efficacious,  and 
is  less  exhausting  in  its  effect  on  the  patient,  to  devote  two  or 
three  months  to  the  task  than  to  swallow  the  whole  witliin 
the  brief  term  named.  It  is  the  apprehension  of  this  fact 
which  has  made  me  so  warm  an  advocate  for  the  systematic 
liome  use  of  these  agents,  at  all  events  for  the  class  of  cases 
which  we  are  here  considering.  There  are  some  other  mala- 
<iie8  for  which  Carlsbad  is  recommended,  but  relative  to  these 
it  is  not  my  province  to  offer  you  any  opinion  here. 

But  I  shall  now  endeavor  to  illustrate  with  more  detail  the 
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manner  of  administering  the  waters  which  I  have  pursued 
and  now  advise. 

A  patient  seeks  your  aid,  on  account  of  a  series  of  severe 
renal  attacks  occurring  at  considerable  intervals  of  time,  after 
one  or  two  of  which  he  has  passed  small  pisiform  calculi  of 
uric  acid.  His  health  may  appear  to  be  otherwise  good.  On 
the  other  hand  he  may  be  also  troubled  with  some  indiges- 
tion; in  either  case  he  is  very  likely  more  or  less  constipated; 
and  you  will  probably  find  that,  relatively  to  his  activity  of 
life,  his  amount  of  food  and  stimulant  are  somewhat  excessive- 
I  advise  you  to  give  him  at  the  outset  half  a  grain  or  a  grain 
perhaps  of  blue  pill  with  three  or  four  grains  of  the  compound 
extract  of  colocynth  at  night,  followed  next  morning  by  six  or 
eight  ounces  of  Friedrichshall  water,  or  half  that  quantity  of 
Hunyadi  Janos,  taken  with  a  little  hot  plain  water.  Then,  on 
each  succeeding  morning,  let  him  take  six  ounces  of  Carlsbad^ 
with  about  two  ounces  of  Hunyadi  Janos,  and  four  of  hot 
water  daily,  say  until  the  end  of  the  first  week.  If  the  bowels 
are  not  moved  at  least  once  easilj'-,  soon  after  breakfast,  in- 
crease a  little  the  quantity  of  the  aperient  water;  if,  on  the 
contrary,  there  is  more  than  gentle  action,  diminish  the  dose. 
I  then  usually  order  four,  five,  six,  or  seven  ounces  of  Carlsbad 
every  morning,  according  to  the  patient's  condition  and  tem- 
perament. If  he  is  delicate,  irritable,  more  distinguished  by 
activity  than  by  force,  his  occupations  demanding  intellectual 
rather  than  muscular  exertion,  the  smallest  amount  may 
amply  suffice.  If  he  is  a  robust  countryman,  taking  much 
physical  exercise  in  the  open  air,  the  largest  quantity  may  be 
a  moderate  dose.  For  two  or  three  weeks  or  thereabout,  the 
waters  may  be  taken  every  morning;  after  that,  every  other 
morning  for  another  month  or  more,  and  so  on  according  to 
circumstances.  The  Carlsbad  should  be  the  chief  agent 
throughout,  but  since  it  has  no  aperient  action,  with  some 
people  appearing  rather  to  induce  constipation,  and  as  more- 
over the  presence  of  the  water  in  the  system,  for  a  few  hours 
after  taking  it,  sometimes  seems  to  cause  uneasiness  and  to 
be  injurious  rather  than  the  reverse,  it  is  desirable  for  a  large 
proportion  of  patients  to  add  a  little  Hunyadi  Janos,  just 
enough  to  induce  one  gentle  action  of  the  bowels  after  break- 
fast. The  quantity  of  this  must  be  decided  by  each  individual 
according  to  his  own  experience  of  its  effects.    When  the 
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bowels  act  freely  without  it,  as  occasionally  happens,  the 
Carlsbad  may  be  taken  alone ;  and  in  all  cases  it  should  be 
heated.  At  the  source  it  is  too  hot  to  drink,  and  is  allowed  to 
cool  slightly ;  and  when  it  is  taken  here  a  little  hot  water  may 
be  added,  or  it  should  be  raised  in  temperature  to  90°  or  100°, 
by  placing  the  tumbler  containing  it  in  a  vessel  of  hot  water 
for  a  few  minutes. 

I  have  largely  and  systematically  employed  these  agents 
for  about  five  and  twenty  years,  modifying  the  quantity  and 
the  mode  as  experience  has  indicated,  and  the  system  thus 
briefly  described  is  the  result  of  it.  After  a  course  of  six  weeks 
or  so  it  may  be  repeated  with  advantage,  for  many  patients 
after  an  interval  of  three  or  four  months.  Meantime,  as  an 
occasional  aperient  and  as  a  corrector  of  digestion  in  these 
cases,  few  things  are  better  than  the  aperient  watei's  named. 
I  referred  just  now  to  the  well-known  "  Carlsbad  salt  '*  as  being 
often  used  in  the  belief  that  it  represents  Carlsbad  water;  on 
the  contrary,  it  consists  almost  entirel}-  of  sulphate  of  soda 
taken  from  the  water,  and  has  just  the  same  and  no  more 
virtue  than  that  salt  when  obtained  from  any  other  source. 
But  sulphate  of  soda  is  one  of  the  most  admirable  medicines 
^e  possess,  and  deserves  to  be  more  popular  than  it  is.  I  have 
constantly  ordered  it,  with  or  without  a  small  addition  of  sul- 
phate of  magnesia,  for  the  out-patients  of  the  hospital,  as  the 
best  substitute  within  their  reach  for  the  mineral  waters  in 
question. 

There  are  many  cases,  especially  those  in  which  the  patient 
has  been  in  the  habit  of  consuming  more  food,  and  especially 
more  fatty  material,  than  he  has  been  able  to  assimilate,  for 
which  a  few  small  consecutive  doses  of  blue  pill  ma^'  be  most 
usefully  employed.  I  am  quite  satisfied  in  most  instances 
with  an  eighth  of  a  grain  combined  with  two  or  three  of  the 
compound  extract  of  colocynth,  or  with  four  or  five  grains  of 
compound  rhubarb  pill,  taken  every  third,  fourth  or  fifth  night, 
during  the  former  part  of  the  course.  Many  persons  in  whom 
doses  of  two  or  three  grains  of  blue  pill  cause  painful  depres- 
sion derive  manifest  benefit  from  the  small  quantity  named. 
W  anyone  whose  habits  or  condition  have  occasioned  beneficial 
"^urse  to  the  remedy  doubts  the  effect  of  an  eighth,  a  twelfth, 
or  even  a  twentieth  of  a  grain  of  blue  pill,  let  him  try  the  or- 
dinary five-grain  compound  rhubarb  pill,  with  and  without  the 
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fractional  addition,  and  the  difference  will  be  easily  understood 
and  appreciated. 

And  smaller  doses  even  than  these  are  of  great  service 
when  habitually  taken  for  a  short  time  by  some  of  these  pa- 
tients who  have  been  the  subjects  of  indigestion.  Heavy 
feeders,  large  consumers  of  animal  food,  are  little  affected  by 
such  minute  quantities.  But  when  the  habit  of  living  largely 
on  cereals,  vegetables  and  fish,  with  perhaps  game  and  poul- 
try,  and  little  or  no  meat,  has  been  acquired — ^which,  as  we 
shall  soon  learn,  is  a  powerful  means  of  checking  uric-acid  de- 
posit, and  rendering  the  individual  hitherto  affected  by  it  not 
only  free  from  his  local  troubles,  but  stronger  and  healthier 
than  before — the  minuter  doses  referred  to  act  with  ample 
effect. 

Of  this  system  of  treating  a  constitutional  tendency  to  ex- 
crete uric  acid  in  abnormal  quantity,  whether  in  the  form  of 
calculus,  or  by  the  less  obvious  course  of  gouty  attacks  in  all 
their  varied  manifestations,  I  cannot  speak  too  highly.  I 
know  no  results  in  m}'^  entire  personal  experience  of  practice 
which  have  satisfied  me  more,  or  have  better  earned  a  right 
to  be  considered  successful  than  those  which  have  been  thus 
attained. 

But  the  important  subject  of  the  necessary  dietary  and 
hygiene  for  these  cases  must  now  be  deferred  to  the  next 
lecture. 


LECTURE  IL 

THE  DIETETIC    TREATMENT    OF    PATIENTS   EXCRETING 
URIC  ACID  IN  EXCESS. 

OsiarLEMEN:  A  growing  experience  of  man  and  his  needs, 
and  especially  of  that  class  of  our  follow-creatures  who  on 
account  of  some  defect  of  health  come  under  professional  ob- 
servation, has  increased  my  sense  of  the  importance  of  study- 
ing closely  the  subject  of  diet  and  digestion  in  relation  to  their 
ailments  whatever  they  ma3"  be.  Emphatically  a  surgeon,  I 
nevertheless  find  that  subject  full  of  interest,  and,  what  is 
niore,beUeve  an  acquaintance  with  it  to  be  the  necessary  com- 
plement of  surgical  tact  and  prowess:  inasmuch  as  the  right 
oiKierstanding  and  management  of  the  stomach  and  its  wants, 
in  a  sick-room  as  well  as  out  of  it,  conduces  largely  to  the 
success  of  operative  treatment.  I  request  you,  therefore,  not 
hastily  to  conclude  that  I  am  quitting  to-day — no,  not  in  the 
smallest  degree — the  surgical  track  which  is  m}-  department 
here,  but,  on  the  contrary,  that  I  am  distinctly  and  essentially 
remaining  within  it.  Hence  it  is  that  for  the  first  time  I  take 
the  course  of  extending  the  remarks  on  diet  which  formerly 
occupied  but  the  latter  third  of  a  preceding  lecture,  for  the 
purpose  of  expounding  my  views  thereon  more  fully  than 
heretofore. 

You  will  recollect  that  in  considering  the  early  history  of 
<^lculus,  I  suggested  to  you  a  point  of  view  from  which  the 
patient  excreting  uric  acid  in  excess  might  be  regarded,  and 
at  all  events  successfully  treated,  chiefly  through  the  influence 
of  certain  natural  mineral  waters  containing  sulphates  of  soda 
and  magnesia,  which  act  primarily  on  the  organs  of  digestion, 
^d  it  is  therefore  only  natural  to  suppose  that  the  right 
^g^ulation  of  the  diet  of  these  patients  must  accompany  the 
Medicinal  treatment.  Indeed  I  am  quite  satisfied  that  in  nine- 
^n  cases  out  of  twenty,  probably  in  a  larger  proportion  than 
^hat,an  undue  deposit  of  uric  acid  will  disappear  under  a  proper 
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dietary.  At  all  events,  the  formation  of  it  in  calculous  masses 
can  be  prevented,  and  the  patient  spared  the  pains  and  the 
anxiety  connected  with  their  production  and  appearance.  I 
think  as  much  may  be  said  of  oxalate  of  lime  deposits. 

It  was  formerly  held  that  when  a  patient  excreted  uric  acid 
superabundantly,  that  the  obvious  and  chief  course  is  to  dimin- 
ish considerably  the  nitrogenous  elements  of  his  food,  since 
uric  acid  contains  a  large  proportion  of  nitrogen.  But  this 
very  simple  \iew  of  the  matter  will  not  furnish  the  secret  of 
successful  treatment,  as  the  endeavor  to  realize  it  in  practice 
has  long  ago  demonstrated  for  myself,  and  a  like  conviction 
must  also  have  arrived  to  others.  For  many  years  past  I 
have  pursued  a  widely  different  course,  and  with  results  which 
warrant  the  statement  just  made. 

Speaking  then  in  general  terms,  the-  two  classes  of  food 
which  it  is  necessary  to  eliminate  from  the  dietary  of  those 
who  have  been  excreting  uric  or  oxalic  acid  abundantly,  but 
especiall}"  the  former,  are,  fatty  matters,  and  saccharine  prod- 
ucts of  all  kinds :  the  former  not  entirely,  the  latter  as  com- 
pletely as  possible.  Next,  alcoholic  drinks  should  be  forbidden, 
or,  if  permitted  in  some  exceptional  cases,  should  be  taken 
only  in  very  small  quantity.  Let  us  get  rid  of  this  subject 
first  before  proceeding  to  that  of  food  properly  so  called. 
There  is  no  doubt  whatever,  that  the  great  majority  of  these 
patients  are  better  without  fermented  or  spirituous  liquor  in 
any  form.  Its  habitual  use  for  healthy  persons  is  undesirable 
and  injurious  as  a  rule,  to  which  there  may  possibly  be  a  few 
exceptions  in  this  world  of  infinitely  varying  conditions.  And 
for  patients  with  impaired  digestive  power  it  is  usually  still 
less  desirable.  For  those  who  have  the  symptoms  before  de- 
scribed as  depending  upon  a  "  torpid  liver,"  alcoholic  drink  of 
any  kind  is,  I  believe,  invariably  pernicious;  its  daily  use  in 
very  small  quantit}'^  creates  the  condition  so  termed  for  thou- 
sands, and  is  the  cause  of  an  infinite  number  of  chronic  cases 
of  obstinately  recurring,  although  slight,  "sick  headache,^' 
"  bilious  attacks,"  as  well  as  much  of  the  malaise,  and  incom- 
petence, mental  and  bodily,  attributed  to  a  slow  digestion. 

But  after  long  indulgence  even  in  a  small  quantity  of  alco- 
holic stimulant,  many  a  patient  misses  it  exceedingly,  and 
when  comm'encing'  a  habit  of  abstaining  rises  from  a  meal, 
however  ample,  complete  and  varied  in  the  matter  of  provi- 


Opi  the  Preventive  Treatment  of  Calculous  Disease.      329 

sion,  with  a  sense  of  dissatisfaction  only  to  be  appeased  by 
that  little  modicum  of  liquor  which  has  been  absent.  Of 
course  this  is  the  expression  of  a  want  artificially  created,  and 
it  is  very  hard  to  stifle  that  craving.  It  will  make  itself  felt 
for  months  perhaps — I  speak  of  exceptional  cases — and  ex- 
plains many  of  those  in  which  an  individual  tells  you,  "  I  tried 
total  abstinence  for  six  weeks,  or  two  months,  and  found  I 
could  not  st'and  it."  I  will  even  concede  that  for  a  time  he 
may  have  digt.>sted  less  easily  and  profited  less  hy  his  food 
than  he  did  when  he  took  the  stimulant;  but  this  condition 
you  may  assure  him  will  continue  only  for  a  time.  Persever- 
ance in  abstinence,  with  a  rarely  permitted  recourse  to  relief 
in  unusual  circumstances,  will  be  rewarded  in  the  course  of  a 
few  months.  Three,  four,  or  even  six,  may  pass  before  the 
digestive  functions  will  regain  their  normal  power  apart  from 
the  artificial  stimulus,  and  then  they  work  better  than  before; 
and  thus  the  patient  reaps,  if  he  faint  not,  the  reward  of  his 
well-doing.  When  you  admit  some  compromise  in  the  matter, 
generally  advise  a  sound  light  wine,  the  ordinary  produce  of 
the  Moselle  if  possible;  in  its  absence,  that  of  the  Rhine,  or 
(now  more  difilcult  than  fonnerly  to  obtain  pure  of  common 
table  quality)  Bordeaux.  But  certainly  forbid  most  cham- 
pagnes and  other  effervescing  wines,  as  for  the  most  part  im- 
perfectly constituted,  and  always  bad  if  containing  much  of 
the  sweet  compound  often  largely  added  and  known  as 
''liqueur."  The  stronger  wines,  as  sherry  and  port,  are 
always  unsuitable,  and  strong  beer  is  to  be  absolutely  for- 
Wden.  Very  light  bitter  beer,  or  sound  cider  which  is  neither 
street  nor  acid,  is  preferable  to  any  of  these  if  any  alcoholic 
stimulant  is  to  be  taken.  They  might  be  so  made  in  this 
country  as  to  be  at  all  events  as  wholesome  as  any  wine 
wherever  it  comes  from.  It  is  a  pity  we  do  not  produce  here 
a  very  light  alcoholic  beverage  from  malt  and  hops  which 
JDight  be  less  injurious,  and  infinitely  cheaper  than  any  com- 
pound which  is  imported  from  abroad.  While  the  apple,  and 
possibly  other  fruits,  with  increased  skill  in  the  making  would 
offer  agreeable  variety.  All  such  products  should  be  perfwrtly 
^^,  that  is,  containing  no  free  sacchaiine.  Solutions  of  pure 
spirit  and  water  may  perhaps  be  ptTmitted  by  exception  for  a 
^ery  few  of  those  who  really  require  such  stimulus. 
But  it  is  in  the  matter  of  food  that  there  can  be  no  com- 
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promise  if  it  is  intended  to  arrest  the  progress  of  calculous 
formation  when  it  has  once  commenced.  I  have  but  one  pre- 
liminary observation  to  make,  always  essential  to  be  consid- 
ered before  defining  strictly  a  dietary'  for  any  person.  It  is 
this:  that  when  proposing  to  lay  down  a  plan  of  this  kind, 
whatever  the  object  in  view,  the  prescriber  must  ascertain  the 
patient's  habits,  and  especiall3'^  what  amount  of  bodily  activity 
is  habitually  enjoyed,  or  demanded  by  the  daily  occupations 
of  his  life.  It  should  be  unnecessary  to  tell  you,  that  where 
severe  or  prolonged  muscular  exertion  must  be  sustained,  in 
laborious  occupation  or  in  the  pursuit  of  sport,  more  hydro- 
carbons and  a  little  more  nitrogenous  food  are  desirable  than 
for  the  sedentary  man  whose  time  is  chiefly  spent  at  the  desk, 
in  the  office,  in  the  courts,  in  the  studio,  in  the  carriage,  and 
who  has,  moreover,  but  little  opportunity  for  exercise.  Make 
yourself  acquainted  with  all  his  habitual  modes  of  expenditure 
in  the  matter  of  physical  energj^  before  furnishing  detailed 
instructions  as  to  the  food  which  is  to  support  it. 

And  not  less  is  the  age  of  the  patient  a  matter  of  consider- 
able importance.  Let  me  insist  on  the  truth  of  a  doctrine 
which  ought  to  be  more  familiarly  known  and  acted  upon  than 
it  is,  viz.,  that  all  who  have  reached  an  age  at  which  capacity 
for  active  exertion  is  diminished,  should  maintain  a  similar 
abstinence  from  such  food,  in  order  to  insure  a  continuance  of 
health  and  comfort.  There  is  no  more  common,  and  perhaps 
no  more  flagrant  popular  error  than  that  which  is  responsible 
for  the  practice  of  constantly  "  supporting,'^  as  it  is  termed, 
those  who  manifest  the  debility  of  age  by  augmenting  their 
supply  of  food.  It  should  be  remembered,  that  all  excess  of 
nutriment  over  the  power  to  assimilate,  and  also  to  employ  in 
healthy  activity  when  assimilated,  must  inevitably  overtax 
the  excretory  powers,  and  become  a  source  at  least  of  discom- 
fort, if  not  of  disease.  In  short,  when  sedentary  or  generally 
inactive  habits  are  induced,  whatever  the  cause,  whether 
through  debility,  accident,  or  age,  highly  nutritious  diet,  and 
especially  a  large  proportion  of  hydrocarboiis,  is  almost  in- 
variably prejudicial.  This  being  premised  as  a  general  prin- 
ciple, I  shall  add  that,  for  the  calculous  patient  in  particular, 
it  is  essential  to  enforce  a  very  sparing  use  of  fatty  matters 
in  food.  If  he  is  already  stout,  weighing  some  ten  to  twenty- 
five  pounds,  as  often  happens,  more  than  the  average  attained 
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by  healthy  men  of  active  habits,  the  abstinence  should  be 
strict;  and  the  gradual  reduction  of  his  weight  insured  thereby 
will,  within  certain  wide  limits,  denote  the  measure  of  his  im- 
provement in  relation  to  his  calculous  tendency.  In  order  to 
insure  a  steady  but  gradual  diminution  of  bulk,  the  patient 
should  always  be  weighed  by  his  adviser,  and  the  amount 
registered  for  comparison  week  by  week,  that  the  effects  of 
the  change  in  diet  may  be  accurately  observed.  A  loss  of  four 
or  five  pounds  during  the  first  month  will  almost  invariably 
be  attended  by  a  sense  of  increased  power,  of  agreeable  dis- 
position to  activity,  in  the  place  of  pre-existing  torpor,  lassi- 
tude, and  oppression.  During  the  second  month  the  diminu- 
tion will  be  less;  in  the  third  less  still,  by  the  end  of  which 
time  another  three  or  four  pounds  or  so  will  be  taken  from 
the  hea\y  burdens  which  have  afflicted  the  corpulent  patient. 
When  this  condition  is  not  present,  a  less  rigid  regulation  in 
relation  to  fatty  matters  is  necessary;  although  in  all  such 
cases  they  must  be  permitted  in  very  moderate  quantity. 

What  are  the  ordinary  foods  in  daily  use  which  largely  con- 
tain the  objectionable  elements,  and  must  therefore  be  more 
or  less  avoided  ?  Milk,  cream,  butter,  cheese,  eggs  (especially 
in  the  form  of  omelette),  creams  and  pastry;  fat  pork  in  its 
many  forms;  suet  in  puddings  and  pastes,  the  fat  of  roast  and 
boiled  meats,  etc.  The  homely  rice  or  sago  pudding,  chiefly 
compounded  of  milk  and  Qf^g  with  sugar,  so  excellent  for  our 
children,  and  for  healthy  active  people — type  of  simplicity;  I 
niight  almost  saj-,  of  the  domestic  virtues — is  in  the  last  de- 
gree objectionable  for  yoxxT  uric-acid-making,  gouty  patient. 
Nevertheless,  all  the  farinaceae  may  be  used  so  as  to  furnish 
desirable  dishes  in  the  nature  of  puddings,  if  made  savory,  not 
sweet,  with  light  broths  instead  of  milk,  using  eggs  in  modera- 
tion, some  condiment  (a  pinch  of  curry,  or  a  few  morsels  of 
chutney)  instead  of  sugar.  Then  next  all  articles  of  food, 
whether  natural  products  or  artificially  combined,  which  con- 
fein  sugar,  particularly  cane-sugar,  must  be  expunged  abso- 
lutely from*  the  list  of  aliments  permitted.  I  do  not  enlarge 
further  here  on  the  principle  on  which  this  advice  is  given. 
There  is  much  to  be  said  thereon,  but  this  is  neither  the  time 
Dor  the  place  for  discussing  the  subject  at  great  length.  Suf- 
fice it  to  add  that  abstinence  from  the  substances  named 
probably  lightens  considerably  the  work  of  the  liver,  and  so 
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lessens  manifold  vicarious  forms  of  activity  on  the  part  of  the 
kidneys  in  accordance  with  the  views  already  propounded. 
Let  me  just  advert,  however,  to  the  dietetic  system  in  force  at 
Carlsbad  in  relation  to  the  patients  in  question.  Apparently 
m  recognition  of  the  principle  explained  above,  the  use  of 
sugar  and  of  butter  is  absolutely  forbidden  during  a  Carlsbad 
course;  and  were  one  of  you  a  patient  there,  your  purveyor 
would  not  supply  you  with  the  forbidden  food,  however  much 
you  might  demand  it.  I  can  only  say,  as  the  result  of  ob- 
servation, that  this  system,  far  more  than  that  of  eliminating 
meat  from  the  dietary,  will  reduce  the  uric-acid  deposit.  By 
forbidding  everj'-thing  that  contains  sugar,  and  diminishing 
considerably  all  fatty  matter — permitting  nitrogenous  food  in 
fact,  although  only  in  moderate  quantity,  and  diminishing 
greatly  hydrocarbons — ^you  will  generally  accomplish  more 
than  by  the  contrary  method. 

What  then  is  the  dietary  to  consist  of?  Fish  in  all  its 
forms,  except  those  which  contain  much  fatty  matter,  as  her- 
rings, mackerel,  eels,  and  the  under  part  of  the  salmon.  Game 
in  all  its  forms  and  poultry;  lean  meat  in  moderate  quantity, 
besides  preparations  of  gelatine,  often  welcome  and  useful  as 
savory  jelly  as  well  as  that  which  is  otherwise  agreeably 
flavored  or  acidulated,  but  unsweetened.  Butter  in  modera- 
tion is  the  only  direct  form  of  fat,  some  being  necessary,  which 
I  am  in  the  habit  of  permitting,  as  well  as  an  e^^Q  or  two,  with- 
out which  cookery  is  impossible,  objection  relating  solely  to  the 
yolk  or  fatty  part,  and  milk  in  strict  moderation.  Well-made 
bread,  especially  that  which  contains  every  portion  of  the 
wheat  grain,  outer  envelope  or  husk  included;  oatmeal,  pearl 
barley, macaroni,  and  the  Italian  pastes;  all  can  be  easily  pre- 
sented in  numerous  simple  yet  palatable  modes,  by  the  exer- 
cise of  very  little  culinary  intelligence,  and  ought  to  occupy  a 
large  place  in  the  daily  service  of  food. 

In  relation  to  whole-meal  bread  fot*  daily  regular  use,  let 
me  pause  an  instant  to  remark  that  the  value  of  inert  matter 
as  an  essential  part  of  our  food  seems  to  be  quite  lost  sight  of 
in  the  search  for  "  nutritious  and  supporting "  elements,  un- 
mixed if  possible  with  any  other.  Even  so-called  "  bread  re- 
formers'*  vaunt  as  an  improvement  their  elaborate  processes 
of  ridding  wheat  meal  of  every  particle  of  what  they  are 
pleased  to  regard  as  useless  matter.    Few  people  appear  to 
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know  that  most  of  the  habitual  constipation,  so  generally 
complained  of,  is  due  solely  to  the  fact  that  modern  civiliza- 
tion demands  the  elimination  of  ever^'thing*  that  is  not  nutri- 
tious from  our  food,  the  consequence  being  that  there  is  very 
little  inert  substance  left  after  digestion  to  produce  a  fiecal 
mass  for  the  muscular  intestine  to  grasp  and  transmit.  The 
cereals  and  green  vegetables,  when  employed  in  their  nearly 
natural  conditions,  furnish  for  this  very  useful  purpose  a  quan- 
tity of  inert  material,  which  a  well-meant  but  blundering  in- 
terference officiously  removes.  It  is  quite  remarkable  to  what 
a  large  extent  this  important  element  of  food  is  ignored,  even 
by  professed  authorities  on  diet,  unless  its  value  be  not,  which 
is  more  probably  true,  w^holly  unknown  and  unsuspected  by 
them.  I  may  add  that  the  whole-meal  bread,  which  is  on  this 
account  so  valuable,  may  be  improved,  both  in  flavor  and  text- 
ure, by  an  admixture  of  fine,  not  coarse,  Scotch  oatmeal,  in 
the  proportion  of  one-fourth  or  one-third  to  the  wheat-meal 
employed. 

Another  class  of  vegetable  products  of  great  importance 
on  the  ground  of  the  nutritious  elements,  especially  nitroge- 
nous, which  they  contain,  Ls  presented  by  dried  haricots  in  all 
their  varieties  and  lentils.  These  are  capable  of  furnishing 
excellent  dishes,  often  preferred  to  joints  of  beef  and  mutton, 
which  they  may  sometimes  advantageously  noplace.  They 
may  also  enter  into  the  composition  of  soups  in  the  form  of 
puree,  valuable  for  the  ease  with  which  they  are  usually  di- 
gested and  the  amount  of  nutriment  contjiined,  especially  to 
those  whose  occupation  is  active  and  demands  physical  exer- 
tion. 

The  less  nutritious  class,  the  farinaceje,  as  rice,  siigo,  tapi- 
oca, arrowroot,  etc.,  are  all  useful  treated  in  the  manner  above 
incidentally  referred  to,  that  is,  as  savory  dishes  and  not  as 
sweets.  Fresh  green  vegetables  are  especially  to  be  recom- 
naended,  and  are  worth  bestowing  some  pains  on,  to  obtain 
g^and  cook  well,  when  they  may  form  an  impoilant  item 
of  the  lisL  The  fresh  legumes,  such  as  green  peas,  young 
broad  beans,  etc.,  are  valuable  for  most  people,  although  a 
few  do  not  digest  them  easily,  especially  if  time  is  not  givrn 
to  mastication  and  insalivation  (absolutely  essential,  not  only 
for  digestion,  but  to  secure  all  their  nutritious  elements),  how- 
ever tender  the  vegetable  product  may  be.    Some  persons  can 
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digest  a  light  salad;  others  can  eat  no  vegetable  until  it  has 
been  cooked;  and  no  rule  can  be  made  applicable  in  all  cases 
respecting  it.  Celery  and  seakale,  asparagus  and  topiatoes, 
the  potato  and  the  artichoke,  are  important  items  on  our  list 
to  which  I  know  of  no  objection,  although  the  potato  has  been 
often,  as  I  think  unnecessarily,  excluded  from  it.  Apples  may 
genei'ally  be  permitted,  best  when  roasted  or  baked,  without 
added  sugar;  but  rhubarb,  strawberries,  raspberries,  goose- 
berries and  currants,  grapes,  plums,  pears,  and  all  sweet 
fruit,  native  or  foreign,  must  be  rejected  without  hesitation, 
whether  fresh  or  preserved.  For  those  persons  who  feel  the 
loss  of  sugar  in  diet,  as  that  of  a  luxury  highly  prized,  and 
there  are  many  who  do  so,  no  objection  can  be  made  to  the 
use  of  the  recently  discovered  product  "  saccharin.'*  It  exerts 
no  action  in  the  body  akin  to  that  of  cane  and  grape  sugars, 
and  appears  to  be  quite  harmless  in  every  respect. 

Milk,  already  referred  to,  is  very  undesirable  as  an  article 
of  diet,  both  on  account  of  the  large  proportion  of  fat  and 
sugar  it  contains;  while  its  nitrogenous  principle,  casein,  is 
by  no  means  a  universally  digestible  element.  At  the  same 
time  a  small  quantity,  to  be  taken  with  tea,  coffee,  or  cocoa, 
not  in  the  proportion  usually  adopted  for  "  cafe  au  lait,''  may 
be  taken  without  hesitation  of  course.  In  large  quantity  it  is 
not  only  noxious,  but  is  often  digested  with  great  difficulty  by 
the  class  of  patients  now  under  consideration.  Thoroughly 
skimmed  it  is  less  objectionable,  although  the  remaining  ele- 
ments render  caution  in  the  matter  of  quantity  still  desirable. 
In  the  same  way,  there  is  no  objection  to  the  use  of  the  white 
of  ^^f^y  so  valuable  in  cookery ;  the  3'olk  being,  from  the  large 
proportion  of  its  oily  constituent,  the  part  which  should  l?e 
eliminated  or  employed  with  great  moderation. 

Here,  I  think,  is  a  range  for  choice  by  no  means  to  be  com- 
plained of,  at  all  events  for  a  class  of  patients  whose  dietary 
must,  in  some  important  particulars,  be  strictly  curtailed. 
Modifications  can  and  should  be  made  by  minimizing  or  aug- 
menting the  relative  proportion  of  animal  and  vegetable  ele- 
ments according  to  the  engagements,  surroundings,  or  idio- 
syncrasies of  the  individual. 

I  next  remind  you  after  this  brief,  but  still  sufficient  sketch 
of  the  principles  of  the  dietary,  that  other  points  of  hygiene 
must  be  attended  to,  when  conformity  to  the  first  and  chief 
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has  been  insured.  Thus  it  is  essential  to  stipulate  for  a  cer- 
tain amount  of  muscular  exercise,  bome  to  be  taken  in  the 
fnsh  ajr  daily.  Quite  as  important  is  attention  to  the  healthy 
action  of  the  skin,  encouraging-  this  by  a  habit  of  simple  daily 
bathing  in  the  bedroom,  following*  it  by  friction  of  the  surface 
of  the  body  in  some  efficient  manner. 

But  the  first-named  object  as  well  as  the  second  may  to 
some  extent  be  accomplished  by  the  same  process,  and  by  no 
better  mode  than  by  the  sj^stematic  use  of  the  flesh  brush.  I 
have  long  recommended  for  this  purpose  a  brush  specially 
made  with  rather  soft  bristles  of  unequal  lengths,  so  as  not  to 
present  an  even  flatly  cut  surface,  which  latter  effects  the 
object  imperfectly.  The  soft  uneven  bristles  gently  penetrate 
beti^een  folds  and  flexures,  or  follow  the  varied  contours  of 
the  body,  without  irritating,  much  less  abrading  the  skin.  A 
pair  of  these,  each  with  its  strap  passing*  over  either  hand  of 
the  user,  systematically  applied  for  five  or  ten  minutes  eveiy 
morning,  afford  a  capital  form  of  exercise  for  those  who  have 
little  opportunity  of  obtaining  it  sufficiently  out  of  doors,  and 
so  for  the  middle-aged  and  elderly  man  offer  an  equivalent  to 
the  club  or  dumb-bell  perfonnance  of  the  young  and  hearty. 

At  this  period  of  life  the  capillary  circulation  of  the  skin 
mostly  becomes  languid  and  deficient,  if  not  stimulated  or  pro- 
dded for  by  some  special  means.  Hence  it  is  that  unnatural 
dnTiess  of  the  skin,  harshness,  chronic  eruption,  coldness  or 
partial  insensibility  of  the  surface  are  so  often  experienct»d  by 
elderly  people.  By  daily  gentle  applications  .of  the  soft  brush, 
circulation  of  the  blood  in  the  supt»rfk'ial  capillaries  is  pro- 
<luced,  and  a  skin  which  has  long  been  dry,  rough,  and  inactive 
may  in  a  few  weeks  be  rendered  soft,  supple,  and  vascular,  like 
that  of  a  healthy  person  in  middle  life.  Better  still,  such  a 
skin  perfonns  its  functions  and  takes  its  share  of  work  among 
the  other  eliminating  organs  of  the  body. 

It  should  not  be  forgotten  that  with  the  diet  described, 
some  increase  of  clothing  is  usually  necessary.  There  is  no 
<loubt  that  thicker  coverings  in  spring  and  winter  are  felt  to 
be  necessary  now,  than  when  food  more  rich  in  fat  was  fn»ely 
wnsumed.  On  the  other  hand  it  is  a  marked  and  agreeable 
c^rience  for  many,  that  the  oppressive  heat  and  the  plague 
of  thirst  which  so  many  complain  of  in  hot  summer  weatht»r 
2U^  unknown  to  the  consumer  of  diet  which  is  chieflv  cereal 
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and  vegetable,  with  some  fish  and  a  little  fruit.  These  matters 
are  here  named,  being  of  essential  importance,  from  their 
necessary  and  close  relation  to  the  subject  of  food  and  its' 
functions. 

Such,  then,  is  an  outline  of  the  system  embracing  a  regu- 
lated diet,  regimen,  and  the  use  of  natural  mineral  waters, 
which  I  have  so  long  and  so  satisfactorily  employed,  and 
which  I  strongly  advise  you  to  pursue  for  the  purpose  of 
checking  calculous  disease  in  its  early  stages,  and  so  prevent- 
ing the  formation  of  stone  in  the  bladder  in  that  considerable 
majority  of  cases  which  are  occasioned  by  an  undue  formation 
of  uric  acid.  I  shall  onl}'-  add  that  I  invariably  advise  it  in  a 
more  or  less  modified  form,  but  the  dietary  invariably,  for  all 
patients  for  whom  I  have  once  operated  on  for  an  acid  calcu 
lus,  in  the  hope  of  preventing  the  recurrence  of  any  further 
product  in  the  future.  Nothing  is  more  probable  in  a  robust 
man  of  middle  age  who  has  once  furnished  such  a  product  than 
the  appearance  of  others  in  course  of  time.  And  you  may 
wisely  tell  him  this;  but  you  may  confidently  add  that  if  he 
will  follow  3^our  directions,  implicitly  and  not  half-heartedly, 
you  can  very  nearly  promise  him  a  future  immunity  from 
stone  as  the  consequence. 


LECTURE  III. 

ON  THE  TREATMENT  OF    STONE  IN  THE  BLADDER 
BY  SOLVENTS:   ITS  HISTORY  AND  PRACTICE. 

Qsntlemen:  The  inquiry  as  to  whether  it  be  possible  by  the 
use  of  medicinal  or  chemical  agents  to  dissolve  stone  in  the 
bladder,  and  so  to  avoid  any  operative  proceeding  for  its  re- 
moval, is  one  which  has  excited  a  great  amount  of  interest  at 
different  epochs  of  our  history.  During  many  centuries  this 
question  has  appeared  and  reappeared.  Some  accident  calls 
public  attention  to  it;  interest  is  aroused,  experimental  trials 
of  some  new  agent,  which  probably  proves  to  be  an  old  one  in 
modem  guise,  are  made,  achieving  little  or  no  success;  after 
which  a  cycle  of  indifference  follows.  Meantime,  as  the  sum 
of  these  reiterated  efforts,  some  sort  of  progress  results. 
Nevertheless  the  subject  is  scarcely  considered  in  standard 
surgical  works,  although  it  is  one  fraught  with  interest  to  us 
alL  For  myself,  I  confess,  it  has  always  had  a  degree  of  fas- 
cination. It  would  be  so  great  a  triumph  to  our  art  to  dis- 
solve the  stone  without  damage  to  the  delicate  structures  in 
which  it  arises  and  finds  its  residence.  And  thus  it  is  that  I 
l^ve  not  only  alluded  to  it  in  various  works,  but  have  dis- 
cussed it  at  considerable  length  many  years  ago  in  one  of 
them. 

I  propose,  therefore,  to  tell  you  what  has  been  done,  and 
what  at  present,  indeed,  how  little,  appears  to  be  attainable 
by  the  agents  employed ;  endeavoring  to  sketch  the  history  of 
solvents  for  stone  in  the  bladder  from  the  earliest  period  to 
^be  present  day. 

You  know  that  the  existence  of  calculus  was  recognized, 
and  that  a  cutting  operation  for  its  removal,  at  all  events  in 
the  cases  of  boys,  was  practiced,  a  few  centuries  before  tlie 
Christian  era.  In  course  of  time  the  attempt  was  made  to 
dissolve  it,  especially  in  the  case  of  adults.  It  appears  that 
22 
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neither  Hippocrates  nor  Galen  entertained  the  belief  that  this 
was  possible.  One  of  the  earliest  allusions  to  the  practice  is 
found  in  Pliny,  who  saj'^s  that  "  the  ashes  of  burned  snails' 
shells  are  good  for  expelling'  the  stone."  Aretaeus,  in  the 
second  century  of  our  era,  recommends  "  quicklime  in  honeyed 
water"  for  the  same  purpose.  Later  authors,  quoted  by 
Paulus  jEgineta  (seventh  century),  speak  confidently  of  the 
efficacy  of  goat's  blood,  and  they  observe  that  certain  solvent 
remedies  if  administered  to  inappropriate  cases  may  increase 
the  size  of  the  calculus. 

Arriving  at  the  period  when  medicine  flourished  in  Arabia, 
we  find  numerous  specifics  and  some  extraordinary  combina- 
tions of  them  systematically  given.  The  celebrated  Avicenna 
(about  the  tenth  century)  enumerates  many  substances  sup- 
posed to  be  efficacious.  He  and  others  of  his  time  employed 
occasionally  an  impure  carbonate  of  potash;  but  as  an  exam- 
ple of  the  kind  of  prescription  current  at  this  period,  I  give 
you  one  of  them  in  full,  translated  from  Avicenna,  as  it  is  a 
curiosity,  and  gives  you  a  good  idea  of  the  very  complicated 
mixture  which  sometimes  constituted  an  ancient  medicine: 
"  Take  equal  parts  of  calcined  glass,  of  the  ashes  of  scorpions, 
of  the  ashes  of  the  root  of  colewort,  of  the  ashes  of  a  hare,  of 
.  the  ashes  of  egg-shells  from  which  the  chickens  have  escaped, 
of  the  stones  found  in  the  sponge,  of  goat's  blood  dried  and 
powdered,  of  lapidis  judaici,  the  same  of  parsley,  wild  carrots, 
marshmallow  seeds,  and  gum  arable.  Make  it  into  an  elec- 
tuary with  honey."  ^ 

Between  this  period  and  the  fifteenth  century  we  can  mark 
no  advance.  About  this  time  Basilius  recommended  the  in- 
ternal use  of  an  alkaline  salt,  obtained  from  the  cuttings  of 
the  vine  in  spring;  this  rests  on  the  authority  of  Boerhaave.* 
Crollius,  in  his  "Basilica  Chymica"  (Frankfort,  1608),  recom- 
mended the  patient  to  take  a  salt  of  tartar  (carbonate  of 
potash)  in  an  infusion  of  parsley,  and  also  some  solutions  of 
which  lime  was  the  principal  ingredient.  In  16.50  Daniel 
Sennertus  directs  the  internal  use  of  the  same  remedies,  and 
also  that  they  should  be  injected  into  the  bladder  through  a 
catheter.  About  the  same  time,  Riverius,  physician  to  the 
French  Court,  advises,  as  many  others  also  did,  the  ashes  of 
calcined  egg-shells.  The  dose  was  a  drachm  of  the  powder, 
which  was,  of  course,  chiefiy  lime,  to  be  given  in  white  wine  or 
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with  diluents  twice  a  day;  and  it  is  stated  that  "  potenter  ex- 
pellit  calculum  in  urinae  meatibus  hsei^entem." '  Numerous 
other  authorities  might  be  quoted  as  repeating  all  these  re- 
ceipts with  little  or  no  variation. 

Next  in  order  comes,  in  this  countrj^  the  famous  Mrs. 
Joaona  Stephens.  This  lady  had  acquired  so  great  a  reputa- 
taon  in  the  earlier  part  of  the  last  century,  that  in  1739  the 
English  Parliament,  after  a  formal  inquiry,  purchased  her 
secret  for  dissolving  the  stone  at  the  cost  of  £5,000 — a  circum- 
stance which  produced  a  large  and  remarkable  literature  dur- 
ing the  next  few  years,  and  gave  a  great  stimulus  to  research. 
The  document  which  was  obtained  at  this  cost  commences 
thus:— 

"My  medicines  are  a  powder,  a  decoction,  and  pills.  The 
powder  consists  of  egg-shells  and  snails,  both  calcined.  The 
decoction  is  made  by  boiling  some  herbs  (together  with  a  ball 
which  consists  of  soap,  swine's  cresses  burnt  to  blackness,  and 
honey)  in  water.  The  pills  consist  of  snails  calcined,  wild 
carrot  seeds,  burdock  seeds,  ashen  keyes,  hips  and  hawes,  all 
bamt  to  blackness,  soap,  and  honey."  * 

The  quantity  given  was  a  drachm  of  the  powder  three  times 
a  day,  mixed  in  cider  or  other  liquor,  and  followed  by  half  a 
pint  of  the  docoction.  If  the  decoction  disagreed  with  the 
stomach,  the  pills  were  to  be  substituted.  These  compounds 
were  found  to  be  very  nauseous,  and  were  soon  supereeded  by 
other  agents. 

After  this,  Dr.  Whytt,  Professor  of  Medicine  in  the  Uni- 
versity of  Eldinburgh  (1761),  brought  soap  and  lime-water  into 
favor,  giving  one  ounce  of  "Alicant  soap  "  and  three  pints  of 
lime-water  daily,  and  illustrating  its  use  by  a  remarkable  case 
or  two. 

In  the  practice  of  Blackrie  (1TG6),  Chittick  (who  made  all 
his  patients  send  locked  cans  of  veal  broth  daily  to  his  house 
that  he  might  add  the  solvent  and  preserve  his  secret)  and 
others,  mixed  solutions  of  potash  and  lime  were  much  em- 
ployed; and  a  considerable  amount  of  evidence  of  their  utilit3'' 
to  allay  pain  was  published  on  good  authority.  Soap  lyes  of 
different  strengths  furnished  the  potash  in  many  cases;  in 
others  the  "salf  of  tartar  was  given,  and  always  in  a  very 
diluted  form. 

In  France  at  an  early  date  alkaline  remedies  had  many 
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advocates,  such  as  Darcet  (1726) '  and  Pierre  Desault  (173C). 
Morand,  the  famous  surgeon  of  Paris,  who  came  to  London  to 
report  to  the  French  Academy  on  Cheselden's  operation  of 
lithotomy,  made  also  very  careful  observations  on  forty  pa- 
tients treated  b^^  Mrs.  Stephen's  remedies.  He  was  unable  to 
certify  to  a  single  case  of  removal  by  the  solvent,  but  said  that 
four  "  thought  themselves  cured.^'  Much  later,  the  subject  of 
alkaline  solvents  was  investigated  by  Fourcroy  and  Vauquelin; 
more  recently  by  C.  Petit  (1834).  The  first  and  last  named 
employed  the  Vichy  waters.  In  Italy,  Girardi  (1764)  recom- 
mended the  use  of  solvents,  but  extolled  especially  the  virtues 
of  a  decoction  of  uva  ursi  for  that  purpose. 

Meantime  the  vegetable  kingdom  had  been  largely  explored 
for  the  same  purpose.  It  will  suffice  to  give  a  list  of  a  few  of 
the  principal  plants  so  employed  during  the  last  two  or  three 
centuries.  I  shall  name  those  only  which  enjoyed  the  greatest 
favor.  The  "  Banke  cress,"  or  "  saxifrage "  (the  name  being 
due  to  its  reputed  virtue);  its  seeds  boiled  in  decoction  of 
couch  grass;  dose  of  the  seeds,  one  drachm.  Tincture  of  the 
"Pimpinella  saxifraga."  A  tincture  of  the  seeds  of  the 
"  Lithospermum  majus,"  or  "  great  gromell."  The  decoction 
of  " Broome; "  a  tincture  of  the  seeds  of  •*  Fraxinella.''  Tinct- 
ure of  the  root  of  the  "  Raphanus  sativus,"  or  garden  radish. 
Tincture  of  the  seeds  of  the  common  nettle.  The  marsh  and 
yellow  mallows,  the  couch  grass,  parsley,  and  the  wild  carrot 
were  also  ingredients  in  the  compound  decoctions  employed. 

And  now  I  come  to  the  experience  of  to-day.  And  I  sup- 
pose you  to  inquire, ''  What  are  the  existing  resources  avail- 
able for  a  patient  who  desires  at  the  present  time  to  attempt 
the  solution  of  a  stone  in  his  bladder  ?  '* 

I  shall  divide  these  into  two  classes.  First,  there  are  the 
empirical  remedies,  which  have  a  certain  reputation;  and 
secondly,  there  is  the  result  of  the  latest  investigation  of  the 
subject  by  scientific  observ^ers. 

First,  the  empirical  remedies.  It  is  a  curious  fact  that  in 
almost  every  European  country  there  exist  certain  persons 
who  obtain  a  livelihood  by  making  and  selling  remedies  to 
dissolve  the  stone.  The  recipes  employed  are  usually  family 
heirlooms,  and  a  sort  of  reputation  clings  to  the  family,  each 
generation  of  which  carefully  preserves  the  secret,  such  as  it 
IS,  and  the  traditions  of  their  predecessors.    In  the  same  way 


On  the  Prci^cntive  Treatment  of  Calculous  Disease.      341 

what  is  called  the  art  of  bone-setting",  as  you  no  doubt  know, 
is  associated  with  certain  names  and  localities;  known  chiefly 
in  provincial  districts,  where  also  flourish  the  makers  of  the 
nostrums  now  in  question.  The  liquid  solvents — for  they 
usually  take  that  form — are  sold  in  this  country  under  the 
name  of  "constitution  water,"  or  some  similar  term;  and  as  a 
matter  of  course  they  are  also  guaranteed  to  be  useful  in  all 
forms  of  urinary  disease. 

Peculiar  circumstances  have  given  me  large  opportunities 
of  observing"  and  examining-  these  agents.    I  have  met  with 
them  here  and  in  different  parts  of  France.    I  well  remember 
an  old  Frenchwoman  and  her  son  journeying  on  foot  from  the 
South  of  France  to  Brussels,  many  years  ago,  laden  with  a 
basket  of  heavy  bottles  fllled  with  the  family  nostrum  for  pre- 
sentation to  a  royal  patient  there.     (The  flrst  King  Leopold 
of  Belgium,  who  suffered  severely  from  calculus,  and  whose 
case  excited  much  interest  at  the  time.)    I  may  add  that  her 
devotion  was  substantially  rewarded.    Such  unsolicited  con- 
tributions— either  material,  as  in  this  case,  or  by  way  of  sug"- 
gestion  of  every  conceivable  kind — flowed  in  then  from  every 
part  of  Europe;  and  such  is  always  the  case  in  similar  cir- 
cumstances. 

Let  me  saj'  that  it  has  been  my  lot  to  I'eceive  numerous 
communications  on  this  subject  from  known  and  unknown 
correspondents,  ur^ng  on  me  the  value  of  the  recipes  which 
belong  to  the  writers.  I  shall  select  two  examples,  which 
widely  differ,  for  mention  here,  each  possessing  interest  of  its 
own  kind.  One  was  from  a  French  gentleman,  who  gives  me 
his  name,  and  offers  an  infallible  cui'e  for  the  stone,  which  of 
course  he  does  not  describe,  but  consents  to  communicate  it 
for  the  moderate  sum  of  a  million  of  francs  (£40,000  stei-ling) ; 
and  I  do  not  hesitate  to  say  it  would  Ix?  well  worth  the  cost  if 
it  could  accomplish  the  wonderful  results  alleg'ed  to  be  within 
its  power.  .  The  other  communication  was  sent  me  by  an 
English  laborer  in  Bedfordshire,  who  wishes  me  to  know  what 
cured  his  friend  some  time  ago  in  the  neighboring  parish.  He 
freely  presents  me  with  the  formula,  and  it  is  a  fair  specimen 
of  a  good  country  recipe  for  the  purpose — for  I  have  seen 
many  such — and  it  has  some  interest  for  us,  as  we  shall  find 
hereafter.  I  could  not  help  writing  my  thanks  to  this  man  in 
reply,  and  was  at  some  trouble  to  explain  why  his  i-emedy 
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miffht  be  good  in  some  cases,  and  why  it  might  be  prejudicial 
in  others.  Here  it  is  in  his  own  words:  " Get  a  peck  of  wood- 
ashes,  and  pour  on  them  a  gallon  of  boiling  water;  let  it  stand 
twenty-four  hours :  then  strain  it  off  as  clear  as  possible,  and 
take  a  wineglassful  every  morning,  fasting/'  This  is  a  large 
dose  of  carbonate  of  potash :  our  old  friend,  the  alkali,  you  see, 
alwaj'^s  recurring.  I  had  the  curiosity  to  determine  the  quan- 
tity. A  lye  of  wood-ashes  thus  made  from  pine-wood  furnishes 
a  solution  of  fifty  grains  of  the  carbonate  to  the  ounce,  so  that 
the  quantity  taken  at  once  was  at  least  a  drachm  and  a  half 
or  two  drachms.  The  other  soluble  constituents  of  the  lye  are 
sulphate  and  silicate  of  potash  and  chloride  of  potassium. 

Now,  as  to  the  more  pretentious  compounds  which  are  sold 
in  this  country  as  solvents,  I  have  submitted  the  chief  to  care- 
ful chemical  analj'^sis,  and  I  intend  to  present  you  w^ith  the 
result.  Not  that  I  had  any  doubt  as  to  what  their  general 
characters  and  composition  were,  nor  of  the  fact  that  they 
were  all  nearly  alike  in  their  composition.  But  I  wish  you  to 
have  an  exact  statement  founded  on  analysis.  A  recent  ex- 
amination of  a  well-known  and  typical  one  sold  as  "constitu- 
tion water,"  and  in  some  repute  in  this  country,  shows  it  to 
consist  of  a  simple  undisguised  solution  of  bicarbonate  of 
potash  in  w^ater.  Two  bottles  are  placed  before  you,  and  are 
at  your  service  for  analysis  if  you  like  to  make  it.  You  see 
that  they  are  ordinary  wine-bottles,  the  old  "wine-quart;** 
each  contains  about  an  ounce  of  bicarbonate  of  potash  and 
fifteen  grains  of  chloride  of  sodium — with  a  few  sulphates  in 
minute  quantity,  possibly  due  to  the  spring  water  of  which 
evidently  the  solution  is  made.  Half  the  bottle,  which  is 
equivalent  to  four  drachms,  is  directed  to  be  taken  daily.  The 
price  at  which  this  "  constitution  water  "  is  sold  is  three  shill- 
ings and  sixpence  the  bottle ! 

And  here  let  us  make  a  rapid  survey  of  the  long  and  curi- 
ous history  of  man's  painful,  slow,  and  somewhat  clumsy 
efforts  to  rid  himself  by  medicine  of  his  terrible  enemy,  the 
stone.  Observe  that  the  agents  have  always  been  alkaline. 
At  first,  and  chiefly,  the  alkaline  earth,  lime:  you  mark  it  as 
the  agent  in  the  calcined  snail-shells  of  Pliny  and  the  egg- 
shells of  Avicenna,  which  do  but  reappear  in  that  expensive 
prescription  of  Mrs.  Stephens  in  1739 ;  but  in  Avicenna's  time 
it  was  combined  with  potash,  the  representative  alkali  of  the 
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vegetable  kingdom^  as  you  see  in  the  quantity  of  burned 
plants  which  enter  into  the  composition;  and  Mrs.  Stephens, 
probably  without  knowing  it,  employed  potash  and  soda  also, 
by  means  of  the  very  important  addition  of  soap,  calcined 
weeds  and  seeds  to  the  egg-shells.  After  this  lime-water  and 
soap  came  into  fashion,  giving  another  combination  of  the 
three  alkaline  agents  named.  And  the  popular  remedy  of 
to^ay  before  you,  sold  at  so  high  a  price  to  the  purchaser, 
and  of  which  a  large  quantity"  is  ordered  to  be  taken  daily  for 
three  months,  as  the  minimum  dose  and  time,  is,  as  you  have 
jnstseen,  a  simple  solution  of  bicarbonate  of  potash  in  water; 
and  the  cost  of  it  to  the  seller  is  actually  less  than  that  of  the 
bottle  and  the  cork  which  enclose  it!  Our  country  laborer's 
nostrum  is  nearly  if  not  quite  as  good  in  form,  has  precisel3' 
the  same  solvent  power,  and  is  almost  absolutely  without  cost. 

Then  the  alkali  again  appears  in  a  group  of  natural  mineral 
springs,  of  which  a  somewhat  popular  remedy — namely,  Vichy 
water— is  the  ty^.  These  have  been  and  still  are  largely 
employed  by  patients  with  urinary  maladies,  and  have  been 
vaunted  for  their  solvent  powers  on  the  ground  that  they 
consist  mainly  of  a  strong  solution  of  carbonate  of  soda,  the 
alkali  of  the  mineral  kingdom,  as  potash  is  of  the  vegetable 

We  are  now  in  a  i>osition  to  arrive  at  the  following  conclu- 
sion, the  only  one  i)ossible — viz.  that  all  the  empirical  and 
would-be  secret  medicines  employed  from  time  immemorial  to 
the  present  day  are  solutions  of  either  lime,  soda,  or  potash, 
alone  or  combined.  All  the  plants,  after  combustion,  furnish 
alike  only  one  and  the  same  active  agent — viz.  potash;  all 
shells,  whether  of  eggs  or  of  marine  and  land  animals,  furnish 
alike  only  one  and  the  same  active  agent — viz.  lime. 

Lastly,  the  medicinal  remedies  employed  by  the  faculty 
everywhere,  at  the  present  day,  are  hydrate  of  potash,  in  the 
form  of  hquor  i>otassae,  the  bicarbonate,  the  citrate,  the  acetate, 
and  the  tartrate  of  potash.  After  them,  and  less  generally 
^ployed,  are  soda  and  lithia  in  different  forms. 

Now,  before  entering  on  any  consideration  of  the  applica- 
bility of  all  these  agents  as  solvents,  from  a  scientific  and  not 
from  an  empirical  point  of  view,  it  is  necessary-  to  examine 
briefly  the  substances  they  are  destined  to  act  upon — namely, 
the  stones  in  the  kidney  or  the  bladder  which  it  is  desired  to 
dissolve.    And  the  first  fact  that  must  strike  vou  at  the  out- 
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set  is,  that  these  calculi  are  of  different  kinds;  some  having 
characters  diametrically  opposite  to  those  of  another  kind. 
And  the  question  naturally  arises,  Is  it  possible  that  one  form 
of  remedy — namely,  the  alkaline  agent — can  be  adapted  to 
dissolve  calculi  whose  composition  is  so  varied  ? 

I  shall  remind  you  of  those  general  terms  which  I  used  in 
a  recent  lecture  on  that  subject  to  classify  the  varieties  of 
urinary  calculi.  Three-fifths  of  all  the  calculi  met  with  among 
adults  of  all  ages  are  composed  of  uric  acid  and  the  urates; 
nearly  two-fifths  are  chiefly  phosphatic,  many  of  which  are 
*' mixed  " — that  is,  contain  at  least  two  different  constituents; 
and  about  3  or  4  per  cent,  are  oxalate  of  lime.  Cystine  is  too 
rare  to  be  admitted  to  our  reckoning.  Three-flfths  at  least, 
then,  are  the  products  of  a  urine  abounding  in  acid,  of  which 
excess  they  are  the  expression.  The  remaining  two-fifths  are 
the  product  of  urine  generally  alkaline,  mostly  ammoniacal, 
of  which  condition  they  are  the  result.  The  urates,  the  ox- 
alates, and  a  very  few  of  the  phosphates,  arc  formed  in  the 
kidney,  and  are  the  product  of  certain  constitutional  derange- 
ments; the  greater  part  of  the  phosphatic  material,  whether 
in  mixed  or  in  phosphatic  stones,  is  produced  solely  in  the 
bladder,  and  is  the  product,  not  of  a  constitutional  state,  but 
of  local  disease  there.  Now,  uric  acid  we  know,  by  experi- 
ments conducted  out  of  the  body,  to  be  soluble  in  alkaline  solu- 
tions, but  some  of  these  have  a  more  energetic  solvent  action 
than  others;  and  the  resulting  salts  vary  in  solubility.  Thus, 
urate  of  lime  is  a  rather  soluble  salt.  Urate  of  soda  is  less  so, 
and  in  this  form  enters  into  the  composition  of  some  calculi. 
Urate  of  potash  is  more  soluble  than  either  of  them.  Potash, 
the  alkali  of  the  vegetable  kingdom,  appears  to  be  the  most 
powerful  solvent  (although  lithia  may  be  nearly  equal)  that 
can  be  employed  on  a  uric-acid  calculus,  among  those  materials 
•which  are  capable  of  being  taken  internally  for  a  long  period 
of  time  with  comparative  impunity.  These  facts,  then,  indi- 
cate it  as  the  most  desirable  agent  to  employ  under  certain 
conditions,  hereafter  to  be  described,  and  as  such  it  has  long 
been  regarded.  More  than  thirty  years  ago  I  called  attention 
to  its  pre-eminence  for  this  purpose, stating  that  the  "citrates 
and  carbonates  of  potash  arc  more  potent  and  certain  than 
Vichy  water"  for  the  treatment  of  "uric  acid  in  the  form  of 
gravel,"  and  that  they  should  be  given  largely  diluted,  pure 
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water  itself  being  one  of  the  best  solvents/  I  may  add,  that  I 
have  always  declined  to  prescribe  Vich^^  water  for  any  urinary 
affection,  and  on  the  ground  of  its  inferiority  to  the  potash 
solutions.  I  think  the  citrate  of  potash  may  be  fairly  said  to 
be  the  salt  which  of  all  others  offere  the  best  chance  of  success; 
and  this  is  now  the  opinion  of  all  who  have  examined  the  sub- 
ject If,  however,  it  exerts  too  much  diuretic  action,  as  in 
some  cases  it  seems  to  do,  the  next  best  ma^^  be  employed — 
namely,  the  bicarbonate,  or  the  liquor  potassse. 

A  question  of  great  interest  comes  before  us  here.  Has 
citrate  of  potash  been  fairly  tried  on  stone  in  the  bladder  by  a 
competent  observer  ?  I  am  happy  in  being  able  to  answer  this 
question  in  the  aflftrmative.  A  well-known  and  accomplished 
physician.  Sir  William  Roberts,  of  Manchester,  formerly  a  dis- 
tinguished pupil  of  this  school,  has  made  carefully  conducted 
experiments  on  calculi  in  and  out  of  the  bladder  with  certain 
results.    I  give  you  the  following  brief  analysis  of  them : 

Sir  WilUam  Roberts  finds  carbonate  of  potash  to  be  the 
most  powerful  solvent;  better  than  soda,  much  better  than 
lithia.  The  solution  must  not  be  too  strong,  otherwise  an 
alkaline  biurate  coats  the  calculus  and  solution  is  checked. 
The  best  salts  to  administer  by  mouth  are  the  citrate  and  the 
acetate,  these,  as  you  know,  becoming  carbonates  in  the  urine. 
The  adult  dose  should  be  forty  or  fifty  grains  in  three  or  four 
ounces  of  water  every  three  hours— equalling  six  drachms 
<iaily.  The  urine  thus  rendered  alkaline  may  become  cloudy 
from  amorphous  phosphates,  but  this  state  does  not  hinder 
solution,  provided  the  urine  is  not  also  ammoniacal;  but  if  it 
becomes  so,  it  is  most  important  to  bear  in  mind  that  ail  sol- 
vent action  then  absolutely  ceases.  Hence  it  is  useless  to 
attempt  the  solution  of  a  uric-acid  stone  unless  the  urine  is 
iiaturally  acid.  If  the  urine  is  alkaline  before  commencement 
it  is  certainly  ammoniacal,  and  no  solvent  will  act,  as  mixed 
phosphates  are  deposited  on  the  surface  of  the  stone.  He 
admits  that  it  is  quite  useless  to  attempt  the  solution  of  a 
^rge  calculus  of  any  kind,  or  of  an  oxalate  of  lime  calculus; 
^nd  that  nothing  can  be  done  with  a  phosphatic  calculus  ex- 
^Pt  by  the  process  of  injecting  into  the  bladder.  Lastly,  he 
states,  alkaline  injections  of  the  bladder  for  uric-acid  calculus 
^re  without  efficacy.  To  resume:  the  following  conditions  are 
essential  to  success:  certainty  that  the  stone  is  of  uric  acid. 
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and  that  it  is  of  small  size;  that  the  urine  is  acid,  and  never 
ammoniacal.  These  extremely  favorable  conditions  existing', 
the  most  powerful  solvent  known — potash — offers  a  fair  chance 
of  diminishing'  its  volume  considerably  after  a  trial  of  several 
weeks,  so  that  the  nucleus  may  perhaps  be  passed  by  the 
urethra;  but  at  present  Sir  William  Roberts  is  not  able  to 
report  so  complete  a  success.' 

There,  that  is  the  best  thing  that  modem  science  has  yet 
done  towards  accomplishing  the  dissolution  of  the  stone.  Then 
you  say.  Have  there  been  no  results  whatever  from  the  em- 
pirical methods  you  have  described  ?  Have^miserable  calculous 
patients  for  two  thousand  years  been  swallowing  to  no  purpose 
all  the  nauseous  mixtures  described,  from  the  time  of  Pliny  to 
Joanna  Stephens,  and  onwards  through  Chittick,  with  his 
locked  cans,  to  the  nostrum  dealers  of  our  own  time  ?  I  wish 
to  give  you  a  fair  and  distinct  answer  to  that  question,  and 
will  do  so  as  far  as  it  is  in  my  power. 

I  reply,  first,  that  no  trustworthy  evidence  has  yet  been 
produced,  that  the  complete  solution  of  a  stone  in  the  bladder 
has  been  effected  by  any  alkaline  agent  whatever.  I  cannot 
find  that  any  patient,  certified  to  have  stone  after  sounding  l^y 
a  competent  surgeon,  has,  aCfter  a  course  of  any  solvent,  been 
again  sounded,  or  submitted  to  autopsy,  and  demonstrated  to 
be  free  from  stone.  Less  evidence  than  this  is  valueless.  That 
the  alkaline  solutions  often  greatly  palliate  severe  symptoms 
in  some  cases  and  enable  some  patients,  but  by  no  means  aU, 
to  continue  in  comparative  comfort  for  a  considerable  time 
without  extraction  by  any  method,  I  have  long  been  perfectly 
satisfied.  I  have  seen  a  remarkable  example  or  two  of  their 
infiuence  among  those  aged  and  very  infirm  persons  whom  it 
would  be  very  dangerous  to  submit  at  any  rate  to  lateral 
lithotomy,  and  whose  calculi  are  not  within  the  limits  of  lithot- 
rity.  Such  have  sometimes  been  enabled  to  spend  the  re- 
mainder of  their  lives  with  little  or  no  suffering,  provided  that 
they  were  also  enabled  to  maintain  a  condition  of  repose  and 
freedom  from  movement.  More  commonly,  however,  the  free- 
dom from  pain  which  alkaline  agents  produce  is  temporary 
only;  and  in  some  cases  the  effect  of  them  is  to  produce  con- 
siderable aggravation  of  the  symptoms.  This  was  often  ob- 
served during  the  "soap  and  lime-water"  period.  But  it  is 
not  the  question  now  to  estimate  what  degree  of  palliative 
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influence  is  exerted  by  alkalies^  but  whether  they  can  effect  a 
complete  solution  of  the  stone.  Morand's  cases,  already  re- 
ferred to,  of  which  twenty-two  were  sounded  before  taking  the 
medicine,  did  not  supply  a  single  proved  example  of  success. 
Among  the  alleged  triumphs  of  the  lime  and  potash  treat- 
ment, many  patients  were  examined  after  death  and  found  to 
have  stones,  often  nmnerous  and  large,  still  in  the  bladder. 
(Dr.  James  Parsons  reports  twelve  post-mortems  of  Mrs. 
Stephens's  patients,  who,  dying,  were  found  in  that  condition.)' 
But  what  is  more  to  the  point  is,  that  the  four  persons  who 
were  examined  by  the  trust-ees  appointed  by  the  Government 
to  determine  the  merits  of  Mrs.  Stephens's  remedies,  and  cer- 
tified to  be  cured,  died,  each  one  of  them  with  stone  in  the 
bladder,  where  it  was  found  by  post-mortem  examination! 
(The  names  of  these  patients  were  Gardiner,  Appleton,  Norris, 
and  Brighty.)' 

The  case  of  Horace  Walpole  in  the  last  century  is  well 

known;  it  was  written  by  himself  for  the  Royal  Society.    He 

commenced — ^being  nearly  seventy  j^ears  of  age — ^^to  take  from 

half  an  ounce  to  an  ounce  of  Alicant  soap  and  three  pints  of 

lime-water  daily  for  many  months  at  a  time,  and  with  short 

intervals,  up  to  the  period  of  his  death  at  seventj^-eight.     He 

experienced  great  relief  after  taking  them  for  a  year  or  so, 

and  ultimately  believed  himself  to  be  cured.     At  his  death 

three  smallish  calculi  were  found  in  his  bladder.    The  case 

naturally  attracted  much  interest  at  the  time,  and  is  one  of 

the  most  carefully  observed  on  record. 

But  there  is  another  curious  fact  in  connection  with  this 
matter,  namely,  that  the  great  majority  of  the  patients  who 
took  these  medicines  then,  and  of  those  who  take  such  now, 
are  not  the  subjects  of  stone  at  all.  They  have  painful  symp- 
toms which  they  are  pleased  to  consider  evidence  of  stone  in 
the  bladder,  and  they  take  large  doses  of  alkali — notoriously 
one  of  the  best  remedies  for  painful  micturition  from  any  cause 
— and  obtain  relief.  They  then  tell  their  neighbors,  and  often 
certify  in  print,  that  they  "  have  been  cured  of  that  dangerous 
malady  the  stone."  These  are  the  great  cures  which  the  nos- 
trum-mongers rely  upon.  For  what  happens  to  those  few  of 
their  clients  who  really  have  stone  ?  Two  things  may  happen : 
first,  the  stone,  if  uric  acid,  becomes  coated,  as  Sir  William 
Roberts  describes,  with  the  biurate,  which  either  adheres  or 
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comes  aWa^*^  in  scales;  or,  secondly,  the  urine  will  become  am- 
moniacal;  and  thus  in  either  case  no  dissolution  whatever  can 
occur.  During  the  time,  however,  large  quantities  of  white 
sediment  composed  of  the  earthy  phosphates  or  even  of  shell- 
like fragments  of  the  biurate,  to  say  nothing  of  the  white 
granular  deposit  of  the  mixed  phosphates,  come  away;  all 
which  the  poor  patient  is  led  to  believe  to  be  the  debris  of  his 
stone  and  the  proof  of  the  efficacy  of  the  solvent  process!  This 
fact  exists  in  the  great  majority  of  cases,  and  is  always  relied 
upon  by  the  nostrum  vendor  as  an  infallible  sign  of  the  value 
of  the  agent !  Meantime  the  stone,  is  acquiring,  not  slowly, 
fresh  layers  of  deposit,  and  is  becoming  almost  certainly  larger. 
Such  must  often  be  the  inevitable  result  where  the  medicines 
are  empirically  given — ^that  is,  without  reference  to  the  nature 
of  the  stone  and  the  condition  of  the  urine,  and  where  the  pro- 
cedure cannot  be  watched  and  regulated  on  the  principles  laid 
down  above.  But,  say  you,  this  is  a  mere  h  priori  statement, 
and  looks  very  plausible,  no  doubt;  but  how  do  you  know  that 
this  happens?  I  will  give  you  two  instances  which  will  suffice, 
and  can  give  more,  if  required.  Several  years  ago  a  man  came 
to  me  from  Yorkshire,  who,  having  had  symptoms  of  stone 
for  a  considerable  time,  was  advised  to  take  some  well-known 
solvent  for  his  malady.  Accordingly  he  did  so,  and  you  will 
agree  with  me  probably  that  he  took  enough  to  insure  it  a 
fair  trial,  for  he  swallowed  twenty-five  pounds'  worth  of  that 
very  constitution  water  a  sample  of  which  you  see  before  you 
on  the  table.  He  was  reheved,  but  his  life  was  necessarily  an 
active  one,  and  he  had  not  the  means  of  repose  and  the  luxu- 
rious surroundings  which  Horace  Walpole  had,  and  his  stone 
symptoms  ultimately  got  worse.  At  last  he  came  to  me,  and 
I  crushed  for  him  a  large  mixed  calculus,  the  greater  portion 
of  which  was  phosphatic.  Had  he  come  to  me  before,  it  would 
have  been  a  smaller  one.  The  case  did  well,  and  the  man  lives 
at  this  day  to  tell  the  tale,  and,  if  necessaVy,  he  is  ready  to  tell 
it  again.  Since  that  time  I  have  seen  more  painful  illustra- 
tions of  the  mischief  done  by  this  nostrum;  one  case  especiaUy, 
within  the  last  few  months,  in  which  death  was  due  to  a  large 
phosphatic  stone  produced  through  the  action  of  the  alkali 
taken.  It  was  formed  upon  a  small  uric-acid  calculus,  which 
could  have  been  crushed  with  ease  and  safety  in  three  minutes 
when  I  first  detected  it,  and  recommended  that  course.     But 
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the  patient  preferred  the  "  solvent/'  and  in  about  two  years 
filled  his  bladder  with  a  phosphatic  mass  which  cost  him  his 
life. 

Now,  mind,  I  do  not  venture  to  say  that  a  calculus  has 
never  been  dissolved,  or  that  it  is  impossible  to  dissolve  a 
small  uric-acid  calculus  by  alkaline  agents  taken  internally. 
I  will  go  further,  and  express  my  belief  that,  given  abundance 
of  time  and  careful  supervision,  it  may  perhaps  be  possible. 
Nay,  I  will  do  more:  the  first  case  of  such  a  kind  that  comes 
into  the  hospital,  the  patient  consenting,  I  shall  be  pleased  to 
subniit  him  for  the  sake  of  experiment  to  the  process,  and  to 
give  it  a  fair  trial.  But  this  I  say  with  certainty,  that  there 
is  no  evidence  whatever  that  one  case  in  a  thousand  of  those 
who  have  swallowed  solvents  for  the  stone  has  been  cured  of 
it,  during  all  past  experience  down  to  this  day.  No  man  who 
deliberately  takes  solvents  for  even  a  small  calculus,  the  char- 
acters of  which  have  not  been  carefully  determined,  can  reckon 
on  any  better  chance  than  this — ^viz.  that  it  is  a  hundred  to 
one  against  their  success,  and  that  it  is  more  than  probable 
that  his  stone*  will  grow  bigger  during  the  process.  And  if 
the  stone  be  large,  the  solution  is  impossible. 

What  is  the  value  of  the  treatment  in  question  ?  It  is  im- 
possible to  say  more  than  that  it  may  be  valuable,  not  for 
stone  in  the  bladder,  but  for  that  earlier  stage  of  the  same 
malady — stone  in  the  kidney.  That  is  the  period  of  its  history 
in  which  to  attack  the  stone  by  solvents.  When  small  uric- 
acid  calculi  are  passing  periodically  or  occasionally,  much  may 
be  done:  first,  and  chiefly,  by  preventive  treatment,  on  princi- 
ples I  have  already  explained  to  3'ou  in  the  preceding  lectures 
devoted  to  that  subject;  and  if  that  be  insufficient  alone, 
secondly,  by  combining  perhaps  therewith  some  alkaline 
treatment.  Granted  proper  constitutional  treatment  of  the 
complaint  in  the  early  stage,  there  ought  rarely  to  be  much 
trouble  with  stone  in  the  bladder.  I  confidently  anticipate  a 
'uture  in  which  any  severe  operation  for  stone  will  be  rare. 
Uric^id  stones  only,  as  you  know,  are  amenable  to  the  proc- 
^  by  solution;  but  happily,  they  form  the  very  large  ma- 
jority of  renal  calculi. 

I  must  say  a  few  words  about  agents  to  be  used  locally  in 
the  bladder  for  the  solution  of  phosphatic  formations  which  are 
not  dissolved,  but  rather  increased,  by  the  internal  remedies 
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already  descrilxHl.  You  know  that  there  are  many  patients, 
chiefly  those  who  are  unable  to  empty  the  bladder  except  by 
catheter,  who  are  very  prone  to  form  caleulous  matter  of  the 
mixed  pliosj>hates,  and  tliis  sonu'times  at  a  rapid  i-ate.  For 
these  persons  various  solutions  iiijeeied  into  the  hladdt*r  may 
be  valuable.  The  patient  may  be  tau^'ht  to  administer  them 
himself;  numbers  have  heeen  taught  in  my  wards*  Chice  or 
twice  a  day,  after  withdrawing"  all  ilie  nrine  by  catheter,  be 
applies  to  the  end  of  it  a  four-ounce  bottle^  with  a  stopcock,, 
containing"  a  solution  of  acetate  of  hnid,  about  one-tliird  or 
one-half  a  g^rain  to  the  ounce  of  distilled  water  tog-ether  with 
some  acetic  acid.  He  throws  in  half  the  contents,  and  allows 
it  to  issue,  carrying:  out  ^vith  it  some  small  debris  perhaps. 
He  next  injects  the  second  half,  and  allows  it  to  remain  t!iere. 
This  does  something;  to  prevent  the  formation  of  phosphatic 
calculus,  or,  at  all  events,  of  the  agg:reg"tition  of  its  elements 
in  tlie  hhidder.  I  have  no  intention  to  describe  now  at  leug-th 
the  methods  of  mechanically  dissolving*  or  wasliingr  out  these 
matters,  when  the  above  sinjple  nunins  ai"e  nnsnccessfuL  More 
complete  details  in  R'fereuce  to  this  subject  will  be  found  in 
its  proper  pkice. 

1  nmst  not  omit  to  name  the  aj^ency  of  electricity,  which 
has  also  heen  locally  emptoyed,  both  for  uric-acid  and  for  phos* 
phatic  stones.  Pi^evost  and  Dmnas  (1S23)  attempted  direct 
solution  of  a  stone  in  the  bladder  liy  the  g-alvanic  current,  a 
plan  w^hich  was  more  fully  developed  here  by  Dr.  Bence  Jones 
(185t;).  The  amount  of  instrumental  manipulation,  however, 
necessary  to  brin^  the  wir'^s  into  contact  with  the  stojie  and 
to  maintain  them  thei-e  during  the  period  necessary  for  its 
solution  is  considerably  greater  than  that  required  to  C!-ush 
the  stone  by  tlie  modern  niethcRl  of  lithotrit\',  and  must  there- 
fore be  i^garded  at  present  as  inapplicable^ 

And  now  comes  the  inevitable  final  conchision — inevitable 
because  true.  It  has  been  shown  tliat  there  is  ]io  chance  for 
the  dissohition  of  any  but  a  sniall  stone,  and  this  provided 
only  that  it  exists  in  the  most  favorable  circumstances;  and 
lastly,  that  in  order  to  accomplish  the  task  a  considerable 
period  of  time  must  be  tlevottnl  to  the  process. 

For  snch  a  stone,  grentlemen,  but  one  brief  sitting:  by  litb- 
otrity  is  necessar\\  No  operation  in  the  whole  range  of  sur- 
gery is  more  cert ri inly  safe,  rapid,  and   successful;    and   no 
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other  proceeding  ought  to  be  resorted  to  or  even  considered. 
I  repeat  the  statement,  that  such  a  case  I  have  never  lost  in 
the  whole  course  of  my  experience.  Nevertheless,  a  patient 
sometimes  desires  to  be  heard  in  relation  to  the  course  pro- 
posed, although  he  may  be  absolutely  ignorant  of  the  matter. 
He  claims  the  right  to  exercise  a  choice,  although  he  may  not 
always  manifest  his  wisdom  in  doing  so.  In  these  circum- 
stances it  becomes  our  duty  to  help  him  to  form  a  just  esti- 
mate of  the  relative  merits  of  both  methods;  what  these  are  I 
have  thus  endeavored  impartially  to  set  before  you. 
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SPRAINS  AND  THEIR  CONSE- 
QUENCES. 


i:n^teoductiok 

It  has  been  my  endeavor  in  the  following"  pages  to  confine 
myself  as  closely  as  possible  to  the  commoner  forms  of  sprains, 
and  to  those  after  consequences  which  may  be  regarded  as 
directly  and  immediately  dependent  on  them.  Of  those  which 
follow  more  remotely  there  is  no  end,  and  the  briefest  descrip- 
tion would  lead  me  far  beyond  the  limits  at  my  disposal.  It 
has  been  said,  and  not  untruly,  that  in  all  probability  half  the 
crippled  limbs  and  stiffened  joints  that  are  met  with  every 
day,  date  their  starting  point  from  the  occurrence  of  some 
apparently  trivial  accident  of  this  description. 

The  question  of  treatment  has  been  dealt  with  at  some 
fength;  and  if  I  have  seemed  to  advocate  the  adoption  of  more 
active  measures  than  those  generally  employed,  especially  in 
the  case  of  long  standing  inability,  it  is  only  that  I  am  firmly 
<»nvinced  of  their  eflBcac^'  and  safety  w'hen  properly  carried  out. 

Few  injuries  are  treated  with  so  little  consideration  as 
sprains.  It  is  impossible  to  overlook  wounds,  owing  to  the 
Weeding  and  pain  that  accompany  them.  Fractures,  it  is  un- 
derstood, require  rest  and  care;  but  sprains,  in  which  the  tis- 
su^  are  torn  to  such  a  degree  that  the  damage  is  far  more 
serious  than  in  many  fractures,  merely  because  they  are  so 
common,  are  considered  of  little  or  no  consequence. 

ft  counts  for  nothing  that  the  part  injured  is  one  of  the 
naost  complicated  structures  in  the  body,  and  particularly 
"^We  to  inflammation  from  the  constant  use  to  wliich  it  is 
subjected.  The  construction  of  a  bone  is  comparatively  simple, 
and  its  function  is  merely  the  passive  duty  of  support.    A 
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joint,  on-  the  other  hand,  is  exceeding'ly  complex,  and  must  not 
only  be  as  strong  for  support  as  the  bones  between  which  it 
lies,  but  must,  in  addition,  be  capable  of  executing  rapid  and 
often  extensive  movements.  Two,  three,  or  even  more  bones 
may  enter  into  its  construction ;  each  of  them  where  it  forms 
part  of  the  joint  is  faced  with  cartilage;  around  them  is  a 
protecting  capsule  of  fibrous  tissue,  lined  with  a  delicate  se- 
creting membrane;  ligaments  of  different  kinds  hold  the  bones 
together;  muscles  of  various  size  and  strength  move  them  one 
on  the  other;  there  is  a  very  large  supply  of  blood-vessels  and 
nerves;  and  even  the  tissues  round  are  so  adjusted  to  the  sur- 
faces that  with  every  change  in  position  they  fill  up  the  con- 
stantly-varying spaces  round  and  between  the  bones.  Yet  a 
fracture  is  regarded  as  very  serious;  a  sprained  joint  as  quite 
a  trivial  matter. 

In  the  one  the  injurj^  is  simple  and  definite  in  its  character; 
one  broken  bone  does  not  differ  very  materially  in  this  respect 
from  another;  in  the  other  there  is  no  limit  to  the  variety  of 
hurt  sustained,  or  to  the  complications  that  follow.  The  liga- 
ments may  be  torn  across,  or  wrenched  off  the  bone;  the  mus- 
cles may  be  lacerated;  the  tendons  displaced  bodily  from  their 
grooves;  the  discs  of  cartilage  which  are  present  in  some  joints 
between  the  bones,  forced  out  from  their  position ;  the  joint 
cavity  filled  with  blood,  and  so  much  more  extravasated  into 
the  tissues  that  the  discoloration  may  reach  from  the  ankle  to 
the  knee ;  in  short,  the  tissues  may  be  torn  and  bruised  as  ex- 
tensively as  in  a  dislocation.  In  many  cases  the  injury  is  to 
all  intents  and  purpose^  the  same;  the  sole  difference  is  that 
the  bones  which  were  wrenched  apart  at  the  time  of  the  acci- 
dent resume  their  normal  relation  to  each  other  in  the  one, 
while  in  the  other  the3'  either  remain  fixed,  or  slip  a  little 
further  aside.  Vidal  de  Cassis  appreciated  this  when  he  spoke 
of  sprains  as  temporary  dislocations. 

There  is  no  end  to  the  variety  of  the  injuries  that  are 
classed  together  under  this  name.  It  is  almost  an  impossi- 
bility for  two  sprains  to  be  exactl^^  alike.  Joints  differ  from 
each  other  as  widely  as  they  can,  both  in  structure  and  action; 
different  kinds  of  tissue  enter  into  their  formation,  and  serve 
as  man3'^  separate  purposes;  the  violence  that  causes  the  acci- 
dent is  different  in  every  case,  both  in  its  force  and  direction; 
and  the  position  of  the  limb  at  the  moment  can  rarely  be  the 
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same.  Some  joints  are  much  more  liable  to  injury  than  others, 
those  especially  in  the  lower  limb ;  and  the  ankle  more  than 
the  hip  or  knee.  In  some  the  stress  falls  on  the  ligaments; 
mothers,  as  in  the  shoulder,  on  the  muscles;  very  often  both 
suffer  together,  though  in  varying  proportion;  or  without  the 
joint  itself  being  injured,  the  muscles  and  tendons  ma^'  be 
strained,  and  give  rise  to  stiffness  or  weakness  that  lasts  for 
years. 

Other  considerations  also  step  in  and  help  to  make  the 
variety  greater.  No  two  persons  ever  resemble  each  other 
exactly;  even  if  this  were  possible  in  the  earliest  years  of  life, 
age,  habits,  occupation,  mental  temperament,  bodily  constitu- 
tion, and  many  other  things,  induce  such  modifications  that 
the  slightest  difference  must  at  length  become  immense.  Re- 
pair is  not  carried  on  with  the  same  degree  of  energy  in  all; 
in  some  complications  occur  much  more  easily  than  they  do  in 
others;  inflammation  breaks  out  more  readily,  or  other  troubles 
make  their  appearance ;  so  that,  even  if  by  some  strange  chance 
the  injuries  were  identically  the  same  in  any  two  cases,  it  is 
impossible  for  them  to  continue  so  for  any  length  of  time.  In 
this  respect  peculiarities  of  constitution  are  of  great  signifi- 
cance; in  the  majority  of  instances  the  ultimate  result,  whether 
the  joint  recovers  within  a  reasonable  period,  or  remains  cold, 
stiff,  and  untrustworthy  for  years,  depends  much  more  on 
them,  and  on  the  method  of  treatment  adopted,  than  on  the 
mere  fact  of  a  ligament  having  been  torn  or  only  stretched. 

This,  however,  is  not  the  only  reason  why  sprains  do  not 
merit  the  neglect  with  which  they  are  so  often  treated.  Im- 
perfect recovery  in  the  case  of  a  broken  bone  is  quite  excep- 
tional Failure  of  union  does  sometimes,  but  very  rarel^', 
occur.  It  is  more  common  for  the  position  of  the  broken  ends 
to  be  faulty,  so  that  there  is  some  deformity,  or  loss  of  power; 
but  even  when  this  does  happen  the  after-trouble  or  incon- 
venience is  only  of  a  temporary  character,  and  at  the  end  of  a 
''iw  weeks  or  months,  at  the  most,  the  limb  is  as  strong  and 
ftnn  as  ever.  Such  a  thing  as  yielding,  weakness,  or  continued 
pain  at  the  seat  of  fracture  is  almost  unknown,  unless  there 
^  some  exceptional  condition  of  things  present.  It  is  not  so 
^th  sprains.  An  amount  of  the  thickening  round  the  seat  of 
iujuiy,  so  slight  as  altogether  to  escape  notice  in  the  case  of 
a  fracture,  is  quite  enough  to  disable  a  joint. 
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It  is  true  that  a  large  number  of  sprained  joints  get  well 
of  themselves,  or  under  ordinary  domestic  treatment,  a  few, 
it  must  be  admitted,  in  spite  of  it;  but  even  in  the  young  and 
healthy,  it  is  not  unusual  to  find  the  action  of  the  joint  seri- 
ously impaired.  There  may  be  merely  a  general  sense  of 
weakness  and  insecurity,  a  feeling  that  it  is  not  to  be  trusted 
as  it  was  before ;  or  the  least  attempt  at  movement  may  be 
attended  with  intolerable  suffering.  There  may  be  no  very 
visible  or  definite  alteration,  or  every  tissue  of  which  the  joint 
is  composed  may  be  more  or  less  disorganized.  The  skin  may 
be  exquisitely  tender;  the  subcutaneous  tissues  swollen  and 
distended,  so  that  the  natural  outline  cannot  even  be  recog- 
nized; the  muscles  may  waste  away;  the  tendons  become 
glued  to  their  sheaths,  and  the  interior  of  the  joint  be  dam- 
aged to  such  an  extent  that,  even  if  everything  else  were  re- 
stored, it  would  be  impossible  for  the  bone  to  work  evenly  or 
smoothly  on  the  other. 

Results  of  this  kind,  happily,  may  nearly  alwaj's  be  pre- 
vented. It  is  true  that  in  some  people  the  power  of  repair  is 
much  more  feeble  than  it  is  in  others;  and,  no  doubt,  under 
some  conditions,  such  as  advancing  age,  joints  are  especially 
prone  to  stiffness  and  other  troubles;  but  taking  them  as  a 
whole,  few  kinds  of  accidents  are  more  amenable  to  treatment 
than  sprains,  if  only  two  conditions  are  observed:  one,  that  it 
is  commenced  sufficiently  early;  the  other,  that  it  is  carried 
out  thoroughly  and  efl3ciently,  not  in  a  perfunctory  manner. 

Afterwards,  if  the  time  immediately  after  the  accident  has 
been  allowed  to  pass  by,  and  the  joint  is  stiff,  and  recovery 
imperfect,  a  great  deal  may  still  be  done ;  but  as  a  rule,  the 
longer  the  delay  the  more  remote  the  prospect  of  perfect 
restoration.  The  sudden  and  startling  cures  that  are  so  often 
heard  of  are  really  few  and  far  between.  It  must  always  be 
remembered  that  in  surgery,  as  in  most  other  things,  successes 
are  trumpeted  abroad,  and  always  quoted  as  an  encourage- 
ment, while  failures  are  either  never  heard  of,  or  quite  imcon- 
sciously  are  forgotten.  Much  more  often  recovery  is  slow  and 
tedious,  requiring  care  and  much  patience,  with  days  in  which 
improvement  is  well  marked,  interspersed  among  a  much 
larger  number  on  which  either  no  change  at  all  is  apparent, 
or  possibly  even  the  pam  and  stiffness  seem  actually  worse. 


CHAPTEE  I. 

THE  ANATOMY  OP  JOINTS. 

There  is  no  need  in  a  work  of  this  kind  to  enter  into  a  de- 
tailed account  of  the  structure  of  joints,  or  to  describe  minutely 
the  different  varieties.    I  shall  only  mention  a  few  particulars 
to  which  it  seems  advisable  to  call  attention,  as  the  clinical 
ssrmptoms  that  follow  injuries  do  not  always  correspond  with 
the  structures  as  described  in  ordinary  anatomical  treatises. 

A  joint  is  the  connecting  link  between  two  of  the  rigid 
parts  of  the  skeleton.  Both  in  the  trunk  and  in  the  limbs  the 
loain  support  runs  down  the  centre  like  an  axis,  and  for  the 
sake  of  mobility  is  divided  into  rigid  and  flexible  segments. 
The  latter  are  known  as  joints. 

Yielding  Joints. — Some  are  very  simple.  There  is  merely 
a  tough  layer,  made  up  partly  of  fibrous  tissue,  and  partly  of 
cartilage,  uniting  the  two  bones,  and  allowing  a  limited  amount 
of  bending  to  take  place  between  them  in  all  directions.  Bone 
^ flbro-cartilage  are  developed  from  the  same  material;  in 
one  part  lime  salts  are  deposited,  so  that  it  becomes  hard  and 
dense;  in  another  fibres  make  their  appearance,  and  it  is  con- 
verted into  ligamentous  tissue,  capable  of  bending  with  ease 
from  side  to  side,  but  admirably  adapted  to  resist  longitudinal 
strain.  The  two  are  quite  continuous,  and  shade  off  imper- 
ceptibly into  each  other.  80  slight,  indeed,  is  the  difference, 
^t  it  not  unfrequently  happens,  as  a  result  of  disease,  or 
*ven  of  old  age,  that  the  whole  becomes  converted  into  bone, 
^  the  joint  disappears  as  such. 

Others  are  a  little  more  complicated;  but  the  changes  that 
^ke  their  appearance  during  normal  growth,  or  at  certain 
special  periods,  show  plainly  that  the  difference  between  them 
***d  the  more  complex  ones  is  only  one  of  degree,  and  not  one 
^1  kind.  The  ends  of  the  bones,  if  carefully  examined,  are  a 
"We  expanded,  so  as  to  form  a  wider  surface  for  the  attach- 
^«nt  of  the  uniting  disc ;  while  the  sides  are  cut  away  to  lessen 
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the  weii2:ht  and  to  economize  matoriah  At  the  same  time  the 
8ofter  int**nnodiati*  purt  beconics  inodificHL  Owing  to  the 
varied  charactt/r  of  the  strains  that  fall  on  its  sides  and  eenti^, 
they  beconit!  different  in  texture  and  in  power  of  resistance. 
The  cenlre»  wlici-e,  whate%"er  the  direction  in  which  one  bone 
is  bent  on  tlie  other,  there  must  always  be  pressure  with  but 
little  tendency  to  separation,  remains  cellular,  or  becomes  so 
soft  and  yielding  that  in  somi^  cases  it  is  almost  tliiid.  At  the 
circunifercnce,  where  in  every  strain  there  is  compreasion  on 
the  concave  side  and  tension  on  the  convex,  the  connecting- 
medium  gradually  becomes  more  and  more  fibrous,  until  by 
dr'^i'rees  the  orijErinally  uniform  layer  of  hhro-cartila^e  is  re- 
solved into  a  central  cavity  surrounded  by  a  fibrous  capsule 
and  sepanited  from  the  surfaces  of  the  bones  by  a  layer  of 
cartilai^e  whicti  undergoes  no  alteration. 

Bach  are  the  joints  in  the  backbone  between  the  bodies  of 
the  ver-tebnc,  though  in  them,  at  least  in  man,  the  change 
rarely  progresses  so  far.  The  union  is  exceedingly  strong; 
the  amount  of  movement  aOowed  at  each  very  limited,  though 
it  may  take  place  in  any  direction;  and  the  aggregate  result 
of  a  number  close  together  is  verj^  considerable. 

They  are  very  rtirely  sprained :  their  strength,  their  posi* 
tion  close  together,  so  that  any  stress  falling  on  one  is  dis- 
tributed over  a  large  number,  and  the  limited  range  of  move- 
ment, prove  their  safeguard.  If  the  \iolence  is  so  extreme 
that  someihing  must  gi^'e  way,  they  either  tear  across  or 
separate  from  the  bone  on  one  side.  Then  the  injury  is  to  all 
intents  and  purposes  a  fracture,  and  like  fractures  is  repaired 
by  the  deposition  of  bony  material,  so  that  the  joint  is  lost* 

Morahle  Joints, — It  is  only  a  step  from  joints  such  as  these 
to  those  in  which  there  is  a  WTll-deflned  central  space,  enclosed 
in  a  fibrous  capsule,  and  lined  with  a  delicate  secreting  mem* 
brane.  The  development  of  the  varions  parts  is  carried  furtber 
and  further,  until  they  dilTer  from  each  other  widely  in  ap- 
pearance; but  the  degree  of  relationship  betwx*en  them  is  as 
near  as  ever  it  was;  and  they  are  as  much  connected  together^ 
and  as  closely  bound  up  with  each  other,  as  they  were  before 
the  change.  The  difference  Is  only  one  of  degree,  not  one  of 
kind.  They  become  varied  in  outward  appearance  and  physi- 
cal properties,  because  of  the  di  tie  rent  services  they  have  to 
perform ;   but  they  never  lose  their  mutual  sympathy  or  con- 
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nection.  It  is  impossible  for  one  part  of  a  joint  to  be  injured, 
or  to  suffer  in  an^"  way,  without  influencing*  the  rest.  Joints 
are  not  built  up,  like  machinery,  of  different  and  separate 
parts,  an^"  one  of  which  can  be  injured  and  replaced  without 
interfering'  with  the  others;  they  are  living  organs,  which 
cannot  be  healthy  if  the  smallest  part  fails  in  its  duty. 

The  Bones, — In  the  limbs  and  the  more  movable  joints  the 
modifications  are  especially  great.  First,  the  bones,  which  are 
the  chief  supporting  structures,  become  more  highly  special- 
ized. Instead  of  retaining  the  same  uniform  character  the 
ends  are  altered  in  one  direction,  the  middle  in  another.  The 
shaft  becomes  hollowed  out  and  assumes  a  cylindrical  form, 
tk  shape  well  known  to  mechanicians  as  the  one  best  calcu- 
lated to  withstand  vertical  pressure  and  lateral  strain  with 
the  minimum  expenditure  of  material.  Here  and  there  the 
compact  walls  are  strengthened  by  outlying  ridges,  so  that 
the  cross  section  in  some  is  almost  prismatic.  The  ends,  on 
the  other  hand,  become  wide  and  expanded,  to  increase  the 
extent  of  surface  that  enters  into  the  formation  of  the  joint: 
often  they  are  still  further  enlarged  by  processes  jutting  out 
to  afford  greater  strength  and  security  for  the  ligaments  that 
hold  them  together,  and  more  advantageous  leverage  for  the 
muscles  that  move  them.  At  the  same  time  the  internal 
structure  loses  its  uniform  arrangement.  Where  the  range 
of  movement  is  limited  and  equal  in  all  directions,  the  inter- 
lacing network  of  bony  spicules,  of  which  the  sponge-like  in- 
terior is  formed,  shows  no  well-defined  differences  either  in 
density  or  arrangement.  The  outer  layer  is  merely  a  little 
Dttore  compact  and  smooth  on  the  surface  than  the  rest.  In 
t^e  more  highly  developed  joints,  no  matter  in  what  direction 
the  bones  are  sawn,  the  dense  tissue  that  forms  the  outer 
^yer,  and  the  open-work  interlacing  bars  inside,  are  always 
^  arranged  in  arches  and  curves  as  to  diffuse  as  far  as  possi- 
ble over  the  whole  the  pressure  that  falls  on  any  one  spot,  and 
to  secure  the  greatest  amount  of  strength  and  elasticity'  with 
tlie  least  weight  and  the  smallest  expenditure  of  material. 

Then  the  surfaces  in  contact  with  the  opposite  bone  become 
^ried  in  direction  and  outline  in  order  to  correspond  to  the 
Movements,  The  more  active  and  vigorous  these  are,  the 
^ore  changed  and  uneven  they  become.  In  the  simplest  joint 
^*^y  are  flat,  and  face  each  other  directly,  only  allowing  a 
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certain  amount  of  gliding*  between  them.  In  others — the 
shoulder  and  hip,  for  example — the  extremity  of  one  bone  is 
hollowed  out  into  a  cup  into  which  the  other  fits,  more  or  less 
accurately,  according  to  the  degree  of  support  required.  In 
the  lower  limb,  where  the  need  of  this  is  much  greater  than 
in  the  upper,  the  rounded  extremity  of  the  bone  forms  more 
than  half  a  sphere,  and  is  so  tightly  embraced  by  the  sides  of 
the  cup,  that,  even  when  everything  that  holds  the  bones  to- 
gether has  been  divided,  it  requires  very  considerable  strength 
to  pull  the  two  apart.  In  the  shoulder,  on  the  other  hand,  the 
cavity  is  shallow,  the  head  of  the  bone  large  in  comparison, 
and  the  range  of  movement  increased  thereby  at  the  expense 
of  the  security.  In  a  third  class,  the  ends  are  so  modified  with, 
regard  to  each  other,  that  movement  can  only  take  place  in 
one  plane  as  on  a  hinge.  In  the  elbow,  for  example,  the  bone 
is  rounded  from  before  backwards,  and  fits  into  a  corresjMjnd- 
ing  depression  on  the  other,  rotating  in  it  on  an  axis  that 
runs  from  side  to  side.  In  the  ankle  there  are  stout  project- 
ing processes,  one  on  either  side,  so  that  movement  is  strictly 
limited  to  one  direction,  and  lateral  bending  is  impossible. 

When  more  complicated  movements  are  required,  the  modi- 
fications become  greater  still.  In  one  instance  a  ligamentous 
ring  attached  at  one  side  is  thrown  round  the  neck  of  a  bone, 
so  that  it  can  turn  securely  in  it  on  its  own  axis.  In  another, 
discs  of  fibro-cartilage  are  interposed  between  the  bony  sur- 
faces to  deepen  the  sockets  and  lessen  the  impact  of  shocks; 
or,  as  in  the  case  of  the  wrist  and  foot,  a  number  of  small 
bones  are  so  adjusted  to  each  other  that  the  pressure  falling 
on  any  one  of  them  is  diffused  and  distributed  over  all  the  rest. 

The  Fibrous  Tissue. — These  changes  are  not  confined  to 
the  bones;  in  the  more  movable  joints  the  ligaments  become 
modified  quite  as  much.  As  already  mentioned,  in  the  sim- 
plest the  fibrous  tissue  that  joins  the  bones  together  passes 
directly  from  the  surface  of  one  to  a  corresponding  x)oint  oa 
the  other.  Where  the  range  of  motion  is  a  little  more  exten- 
sive, the  part  round  the  circumference  becomes  more  fibrous, 
the  interior  softer  and  more  cellular.  In  those  which  admit  a 
wide  extent  of  movement  the  change  is  carried  further  stilL 
The  soft  central  space  becomes  a  well-defined  cavity;  and  the 
fibrous  tissue  round  forms  a  firm  ligamentous  capsule,  enclos- 
ing it,  and  tying  the  two  bones  together. 
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The  Capsule. — Simultaneously  with  this  the  point  to  which 
the  capsule  is  attached  underg'oes  an  alteration.  Freedom  of 
movement  is  easily  gained  by  increasing  the  length  of  the 
fibres;  but  at  the  same  time  stability  and  security  are  lost, 
unless,  as  in  the  case  of  the  shoulder,  the  surrounding  muscles 
replace  the  ligaments  in  checking  and  controlling  the  action. 
Accordingly,  in  all  cases  in  which  the  range  of  movement  ex- 
ceeds a  very  small  angle,  the  fibres  no  longer  pass  from  surface 
to  surface,  or  even  from  margin  to  margin,  but  are  shifted  fur- 
ther back  on  to  the  sides  of  the  bones,  so  that  the  ends  of  these 
Me  enclosed  by  the  capsule  and  lie  inside  the  joint.  By  this 
arrangement  one  bone  is  enabled  to  glide  on  the  other  when 
any  stress  falls  on  it,  and  freedom  of  movement  is  gained 
without  the  sacrifice  of  strength.  There  are  few  joints  in  the 
body  admitting  of  much  angular  movement  in  which  one  joint 
does  not  glide  to  some  extent  on  the  other. 

The  Ligaments. — The  strength  of  the  fibrous  capsule  be- 
comes modified  at  the  same  time.  Where  the  amount  of 
movement  is  but  little,  and  is  equal  in  all  directions,  there  is  a 
nniform  and  .even  layer,  extending  all  round  the  joint  from 
one  bone  to  the  other.  When  the  structure  of  the  bones  allows 
bending  in  one  plane  only,  as  in  true  hinge-joints,  the  side  por- 
tions springing  from  the  ends  of  the  axis  of  motion  are  more 
lughly  developed  than  the  rest.  Each  is  attached  to  a  point 
on  the  more  fixed  bone,  and  radiates  from  this  in  a  fan-like 
way  on  to  the  other,  so  that  the  two  are  firmly  braced  together 
in  all  positions  of  the  limb.  At  the  back  and  front  it  is  thin 
and  loose,  merely  serving  to  protect  the  cavity  of  the  joint. 
By  steps  such  as  this  the  capsule  of  a  joint  gradually  becomes 
split  up  into,  four  divisions,  which  appear  to  be  so  isolated  and 
<iistinct  from  each  other  that  they  are  often  called  anterior, 
posterior,  and  lateral  ligaments.  They  are  not,  however,  sep- 
arate structures  in  any  sense  of  the  term.  They  are  only  sub- 
ordinate parts  of  the  same  that  have  become  differentiated 
from  each  other  by  the  difference  in  the  character  of  the  work 
^^ey  are  called  on  to  perform. 

ii  a  ball  and  socket  joint,  which,  so  far  as  this  is  concerned, 
^^y  be  regarded  as  a  kind  of  universal  hinge,  the  capsule  is 
wiodifled  in  the  same  manner.  In  the  hip,  where  unyielding 
^Pport  in  front  is  required,  that  part  is  so  strong  that,  even 
^  dislocation,  it  very  rarely  gives  way;  behind,  where  there 
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is  but  little  strain^  it  is  comparatively  thin  and  weak.    In  the 

shoulder,  everything  else  is  subordinated  to  accurate  and  rapid 
action  in  all  directions.  The  capsule  consequently  is,  with  th0 
exception  of  one  part,  so  loose  and  lon^  that  it  only  becomea 
tense  wlien  the  ang^le  of  movement  is  extreme;  the  muscleal 
here  take  the  place  of  the  Uganients  almost  entirely,  and  notj 
only  execute  but  also  control  and  restrain  the  movements  of 
the  arm  with  a  precision  that  would  be  impossible  if  it  wem 
dependent  on  passive  and  unyielding  fibrous  tissue. 

The  Synovial  Membrane,~-The  cavity  of  a  joint  alwayai 
contains  a  certain  amount  of  an  exceedingrly  viscid  fluid,  knownj| 
as  synovia.  The  quantity  is  very  variable  even  in  the  same 
joint,  but  in  g"eneral  there  is  merely  sufficient  to  moisten  thi 
surfaces  that  are  in  contact  with  each  other,  so  as  to  avoid! 
friction  as  far  as  possible.  It  is  secreted  by  a  delicate  structi 
ure  known  as  the  synovial  membrane.  This  lines  the  interioi? 
of  the  fibrous  capsule,  and  is  prolongfcd  into  all  the  outlying 
pouches  in  connection  with  it,  but  does  not  extend,  at  least  ii^ 
the  adult,  over  the  layer  of  cartilag-e  that  covers  the  ends  oi 
the  bones.  Before  birth  an  exceedirig^ly  delicate  film  of  cellsi 
without  any  flbre4a,  may  be  found  in  this  situation;  but  the^^ii 
are  soon  worn  off",  and  do  not  reappear.  Where  this  membranelj 
is  folded  on  itself,  as,  for  example,  at  the  attachment  of  thd 
capsule  to  the  bone,  it  is  often  thrown  into  folds,  which,  unden 
some  ciiTumstances,  are  capable  of  assu miliar  a  very  considerJ 
able  size.  The  inner  surface  is  smooth  and  polished;  the  othei* 
is  continuous  with  the  fibrous  tissue  of  the  ligraments,  wherel 
they  serve  to  enclose  the  joint;  but  between  them,  and  in  thejj 
intervals  found  liere  and  there  extending  under  muscles,  it? 
possesses  a  delicatt^  wall  of  its  own,  fonned  of  connective  tissneji 
and  connected  to  the  structures  round  b}^  a  few  loose  and  scat^ 
tered  fibres.  [I 

This  synovial  membrane  is  in  g'eneral  repirded  as  a  sepa*^ 
rate  and  distinct  structure,  found  in  those  joints  only  in  whichj 
there  is  considerable  freedom  of  movement.  In  others,  it  iai 
stated  that  an  iuiperfect  cavity  is  sometimes  developed,  but' 
that  it  is  never  Imed  by  a  true  synovial  sac.  This  view  is  in- 
con^ct;  neither  the  method  of  development  nor  the  changes 
that  take  place  in  disease  lend  it  any  support.  In  reality,  the 
synovial  membrane  is  nothing  more  than  the  lining  of   the 


ca\aty,  which  is  developed  as  the  amount  of  movement  in- 
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creases;  and  under  similar  conditions,  structures  indistin- 
guishable from  synovial  sacs  may  be  developed  in  any  part  of 
the  body. 

In  tbe  centre  of  a  joint  the  cells  which  fill  up  the  space  be- 
tween the  bones  break  down,  become  liquid,  and  dissolve 
away;  round  the  circumference  they  persist.  The  outermost, 
as  already  mentioned,  are  converted  into  fibrous  tissues,  and 
form  the  ligaments,  or  the  capsule,  as  the  case  may  be;  the 
inner  ones,  those  that  immediately  line  the  cavit3%  form  the 
synovial  membrane.  The  cartilage  on  the  ends  of  the  bones 
is  not  covered  with  it,  or  it  is  at  most  covered  with  a  single 
layer  of  cells,  because  of  the  relation  it  bears  to  the  cavity, 
and  because  there  is  no  fibrous  tissue  developed  on  its  surface. 
In  the  inter\^als  between  the  ligaments,  where  there  is  nothing 
to  protect  the  cavity  of  the  joint,  it  is  a  little  stronger  than 
elsewhere,  and  maybe  called  a  membrane;  but  it  is  not  an 
isolated  or  distinct  structure  here  any  more  than  it  is  else- 
where. It  is  continuous  on  either  side  with  the  neighboring 
ligaments;  where  it  comes  into  contact  with  the  cartilage  it 
shades  off  into  it,  so  that  it  is  impossible  to  say  where  one 
commences  and  the  other  ends;  and  its  outer  surface  is  part 
of  the  loose  and  delicate  connective  tissue  that  fills  in  all  the 
irregularities  round  joints,  extends  under  the  muscles  and 
tendons,  and  forms  a  layer  under  the  skin. 

Mutual  Sympathy  of  all  the  Parts, — Joints  are  commonly 
regarded  as  composed  of  many  different  structures,  all  of  them 
separate  and  distinct  from  each  other,  with  different  and  in- 
dependent functions.  There  are  ligaments  to  hold  the  bones 
together;  a  s^-novial  membrane  to  render  the  movements 
smooth;  cartilages  over  the  ends  of  the  bones  to  lessen  the 
impact  of  any  shock;  and  round  them,  filling  up  all  the  inter- 
spaces, a  quantity  of  loose  and  delicate  connective  tissue,  con- 
fining the  blood-vessels  and  nerves  which  supply  the  joint. 

This  view  may  serve  for  the  purposes  of  ordinarv^  descriptive 
anatomy;  but  it  gives  an  altogether  wrong  impression  of  the 
nature  of  the  injury  sustained  when  a  joint  is  sprained,  and  of 
^l^e  causes  of  the  complications  and  after-troubles  that  follow 
^th  such  frequency.  The  bones  that  form  a  joint,  no  matter 
^0^  many  there  may  be,  or  how  great  may  be  the  varieties  of 
^licir  shape,  are  surrounded  and  held  together  by  connective 
tissue,  which  is  structurally  continuous  with  them.    It  bridges 
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over  the  interval  between  them,  fills  np  all  the  interstices  left 
by  the  mnscles  and  tendons,  and  foi'nis  an  in  vestment  for  these 
and  every  other  structure  near.  One  part,  where  there  is 
nuich  tension,  becomes  dense  and  unyielding^  so  that  it  is 
known  as  ligameui;  in  another  the  cells  undergo  a  process  of 
liquefaction,  and  a  cavity  is  formed;  the  limiting  wall  of  this 
is  diffei'entiated  into  a  synovial  sac,  and  a  membrane  more  or 
less  distinct  is  developed  from  it.  The  ditrereat  structures 
lose  all  external  resemblance  to  each  other.  Wliat  they  do 
not  lose  is  their  i-elationship  from  their  common  descent. 
Throughout  the  whole  of  life  the  closest  sympathy  persists 
between  theui,  so  that  it  is  impossible  for  any  one  of  them  to 
sntTer  by  itself.  It  follows  as  a  natural  conscr|uence  from  this 
that  sprains  can  never  be  the  simple  thing's  they  are  usually 
considered,  or  be  confined  to  the  niere  stretching  or  tearing 
of  an  isolated  ligament.  The  immediate  elfect  of  an  accident 
may  fail  upon  the  lij^ainentsp  or  it  nujy  not;  it  can  never  be 
limited  to  them.  The  capsule  of  the  joint  is  opened  up,  the 
cartilages  bruised,  the  muscles  torn,  the  tendon  slieaths 
strained*  the  interior  filled  with  blood,  and  so  much  more  ex- 
tra vasated  into  the  tissues  round  tbat  the  strain  may  extend 
the  whole  way  up  a  limb,  and  may  not  disappear  fornix  weeks. 
Very  often,  in  spite  of  the  popular  belief,  the  ligaments  are 
the  part  tliat  sulfer  least  r  they  certainly  ni*ver  sulTer  alone. 

Even  if  by  any  chance  they  were  the  only  structures  hurt 
at  the  moment,  it  is  hnpossible  for  the  other  tissues  to  remain 
unaffected  during  Ihe  changes  attendant  on  their  repair.  A 
wheel  or  a  band  in  a  piece  of  machinery  may  he  damaged  and 
restoi^d  without  interfering  with  the  other  parts.  When  a 
ligament  is  hurt  a  ceitain  amount  of  blood  escapes  into  the 
synovial  sac  and  the  spaces  round;  all  the  vessels  dilate;  the 
synovial  folds  become  swollen;  the  joint  is  tender  to  the  touch; 
the  temperature  of  the  part  is  raised;  its  movements  are  in- 
terfered with;  even  the  external  shape  of  the  limb  is  altered. 
Nothing  escapes;  every  structure  round  participates  more  or 
less. 

The  same  is  true  of  the  later  troubles  that  so  frequently 
nnpair  tin*  freedom  c)f  moveitient  in  joints  long  after  they  have 
been  sprained.  The  stillness,  for  example,  tJiat  is  often  laid  to 
the  credit  of  a  contracted  tendon,  or  shortened  band,  is  never 
due  to  this  alone;  nor  is  the  sense  of  insecurity  dependent  en- 
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tirely,  or  even  to  any  extent,  on  the  weakness  of  an  injured 
ligament.  It  is  only  by  taking*  a  wider  and  more  comprehen- 
sive view  of  the  structure  of  joints,  and  by  reg-arding*  them  as 
organs  of  the  body,  wonderful  in  their  complexity,  that  a  true 
conception  can  be  obtained  of  the  nature  of  the  damag-e  they 
suffer  in  sprains,  and  of  the  method  in  which  they  should  be 
treated,  so  as  to  avoid,  as  far  as  may  be,  the  occurrence  of 
permanent  injury. 


CHAPTER  11. 

CAUSE  AND  PREVENTION  OF  SPRAINS. 

Without  going  so  far  as  to  say  that  sprained  joints  can 
be  entirel^^  prevented,  there  is  no  doubt  that  it  is  possible  to 
avoid  and  guard  against  them  to  a  ver^'  considerable  degree. 
In  some  people  they  are  particularly  common;  and  so  they 
are  at  certain  times,  and  under  certain  conditions.  Others 
escape  in  a  manner  that  seems  almost  marvellous,  and  possess 
the  power  of  using  their  joints  in  a  fashion  that  would  be  im- 
possible in  the  majority. 

The  Condition  of  the  Muscles. — This  depends  mainly  on 
the  condition  of  the  muscular  system.  The  strength  and  se- 
curity of  the  articulations  are  assured  in  proportion  to  the 
perfection  of  its  development.  Sprains  never  occur  unless  the 
muscles  are  either  weakened  and  tired  out  by  prolonged  ex- 
ertion, or  are  caught  unawares  by  some  sudden  slip,  before 
they  can  recover  themselves.  Astley  Cooper  said  of  disloca- 
tions that  it  was  only  possible  for  them  to  take  place  when 
the  muscles  were  unprepared  for  resistance;  otherwise  the 
greatest  force  would  hardl^^  produce  the  effect.  Without  say- 
ing so  much  of  sprains,  there  can  be  no  question  that  such 
accidents  rarely  happen  unless  the  muscles  that  safeguard 
the  joints  are  taken  by  surprise.  Ordinarily  speaking,  they 
are  the  result  of  a  sudden  twist,  so  rapid  that  recovery  cannot 
take  place  in  time,  and  naturally,  this  is  most  likely  to  happen 
to  those  who  have  never  accustomed  their  muscles  to  much 
exertion,  or  who,  from  fatigue,  have  lost  that  instinctive  vigil- 
ance and  power  of  recovery  essential  to  the  safety  of  a  joint. 

This,  among  others^  is  one  reason  why  sprains,  especially 
of  the  knee  and  ankle,  are  so  common  among  women,  and 
those  men  who,  in  their  youth,  were  distinguished  for  athletic 
feats.  In  the  former,  the  muscles  are  insufficiently  exercised, 
so  that  they  never  attain  the  vigilance  and  instantaneous 
power  of  response  necessary  to  prevent  the  consequences  of  a 
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careless  step;  in  the  latter,  with  advancing  years  and  altered 
modes  of  life,  the  muscles  fall  out  of  training,  without  its  being 
perceived,  or  perhaps  sometimes  without  its  being  acknowl- 
edged. Then  some  unusual  effort,  especially  a  prolonged  one, 
that  in  days  gone  by  would  have  been  accomplished  easily, 
proves  too  much  for  their  endurance  under  the  altered  condi- 
tions, and  something  gives  way.  Unhappily,  when  this  has 
taken  place  once,  the  joint  often  remains,  as  it  w^ere,  a  weak- 
ened spot,  and  there  is  always  the  possibility  of  the  same  thing 
happening  again  and  again,  with  greater  ease  each  time. 

The  muscles  are  really  part  of  the  joint  as  much  as  the 
bones  or  the  synovial  membrane.  It  may  be  more  convenient 
to  describe  them  separately',  but  the  function  of  a  joint  is 
movement,  and  in  considering  the  way  in  which  sprains  inter- 
fere with  this,  the  muscles  that  execute  and  direct  it  are  as 
much  concerned  as  the  ligaments,  which  have  only  the  passive 
duty  of  checking  it  when  it  is  excessive.  This  is  true  of  all 
joints,  but  especially  of  those  in  which  the  freedom  of  move- 
ment is  greatest,  and  which  on  that  account  are  the  most  ex- 
posed to  strains  and  injuries  of  like  character.  As  Morris  has 
pointed  out,  the  strength  of  any  single  joint,  and  its  power  of 
i^isting  injury,  are  inversely  proportioned  to  its  freedom  of 
mobility. 

.  In  the  more  fixed  joints,  where  there  is  only  an  indistinctly 
marked  cavity  in  the  centre  of  the  fibro-cartilage,  the  muscles 
are  short  and  broad,  with  much  inelastic  fibrous  tissue  in  their 
composition,  and  often  are  so  arranged  with  cross- running  and 
interlacing  fibres  that  while  one  bone  is  moving  on  the  other 
it  is  held  even  more  firmly  in  contact  with  it  than  when  it  is 
at  rest  Where,  on  the  other  hand,  the  range  of  movement  is 
extensive,  the  security  of  the  joint  is  often  dependent  entirely 
on  the  muscles.  In  the  shoulder,  for  example,  there  is  a  fibrous 
capsule  surrounding  the  ends  of  the  bones,  and  forming  the 
apparent  bond  of  union  between  them.  But  it  is  so  loose,  and 
^  so  little  influence  in  controlling  movements,  that  if  the 
muscles  are  paralyzed  the  arm  drops  down  for  upwards  of  an 
tach.  Here  in  particular,  owing  to  the  need  of  accuracy  and 
delicacy,  combined  with  strength  and  rapidity,  the  function  of 
^controlling  the  movements  of  the  joint  is  assigned  almost  en- 
^<^ly  to  those  structures  which  originate  them.  The  muscles 
^^e  the  place  of  ligaments. 
24 
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When  this  occurs  their  shape  and  arrangement  aiv  modi- 
fied. They  become  divided,  roii^^hly  speukiniif,  into  two  sets. 
Some  are  short  and  liroaO,  and  inimediately  surround  the 
joint.  These  maintain  the  proper  deg^ree  of  pressure  between 
the  bones,  and  keep  the  action  smooth.  Others  are  much 
hm^(*r,  aiKi  are  attafhed  to  distant  points  by  means  of  rounded 
tendons^  whit;h  Jie  in  gi^wves  hned  by  a  dehcate  sheath.  < Jii 
these  depend  the  vigor  and  rapidity  of  the  movements.  They 
differ  grreatly  in  size  anil  direetion,  but  the  connection  that 
exists  between  them  and  tlie  joint  is  no  less  intimate;  tlie 
same  nerve  supplies  them  both.  Tliey  are  really  but  ditTerent 
parts  of  the  same  mechanism,  so  closely  united  tog:ether  by 
the  bond  of  common  descent,  and  so  assoeiat<Hl  with  each 
other  by  the  identical  nature  of  the  nerve  supply,  that  it  is 
not  possible  for  one  of  them  to  be  injured  and  the  rest  escape. 

The  s:ime  is  Irue  of  the  skin  that  covei^s  them  in  and  pro- 
tects them.  This,  too,  is  supplied  by  the  same  nerve,  and 
when  the  joint  or  the  muscles  is  mjured  caimot  help  being* 
affected  at  the  same  time.  Illustrations  of  this  are  of  com- 
mon occurrence  as  the  result  of  sprains.  It  has  often  been  re- 
marktMl  that  after  prolonged  and  severe  exertion  the  skin  over 
the  insertion  of  the  muscles,  and  in  certain  spots  over  joints, 
becomes  exquisitely  tender  from  its  sympathy  with  the  pai'ts 
beneath.  It  does  not  arise  from  any  irritation  or  inflamma- 
tion of  the  skin  itself,  for  nothing  has  liappened  to  afFect  it  in 
any  way.  Yet  the  shf.'htest  touch  gives  rise  to  the  feeling  of 
actual  pain.  Firm  pressure,  on  the  other  hand,  relieves  it, 
not,  as  is  often  said,  because  it  is  hysterical  and  imaginary, 
but  because  of  the  numbing  efTect  of  compression  on  the  super- 
ficial cutaneous  nerves.  Plaiidy  the  skin,  which  is  an  t*xceed- 
ingly  sensitive  structure^  is  suirering  in  sympathy  with  the 
overworked  organs  it  is  intended  to  protect. 

77/ p  MuHvlpn  as  Lifjttmeuis. — The  muscles,  therefore,  must 
be  considered  in  a  twofold  relation  to  the  joints.  On  the  one 
hand  t!iey  are  the  sole  agents  for  executing  movements;  on 
tlie  othei\  under  all  ordinary  circumstances,  they  take  the 
place  usually  assigned  to  lig^auaents,  and  act  as  the  main  safe- 
guard. So  long  as  the  action  is  confined  within  moderate 
lunits  the  ligaments  are  entirely  unconcerned ;  t!u\y  arc  merely 
passive  baiuls  of  inelastic  fibrous  tissue,  so  loose  as  to  have  no 
restraining  power  until  a  certain  angle  is  reached.    Then  they 
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•viddenly  become  tight,  and  bring  the  movement  to  an  abrupt 
^Dnclusion.  The  muscles,  on  the  other  hand,  are  always  tense, 
L-*  matter  what  may  be  the  position  of  the  limb.  No  move- 
lent,  not  even  the  bending*  of  a  finger,  is  so  simple  that  it  can 
carried  out  by  the  action  of  a  single  set;  the  opposing  ones 
ust  always  act  with  them,  so  that  the  movement  may  be 
^^en  and  steady,  not  disorderly  at  its  commencement,  or 
►  Tought  to  a  sudden  standstill  at  its  close.  The  firmness  and 
;urity  of  the  joints — except  such  as  the  knee — in  all  their 
ositions  are  entirely  due  to  the  continuous  steady  contraction 
1  opposing  groups  of  muscles.  They  are  the  agents  which 
►jevent  movement  being  carried  too  far,  so  that  under  or- 
Jnary  conditions  strains  do  not  fall  on  rigid  and  inelastic 
Laments.  When  from  fatigue  or  carelessness  this  does  hap- 
in,  the  ligament  may  be  strong  enough  to  resist,  but  more 
Dft€n — especially  in  the  joints  with  free  movement — it  stretches 
OT  tears,  and  a  sprain  of  greater  or  less  severity  is  the  result. 

Under  these  conditions  the  muscles  sometimes  suffer,  while 

^lie  ligaments  escape.    The  injury  may  be  immediate,  or  not 

sliow  itself  until  some  time  has  elapsed     They  may  be  torn  or 

't>Tuised  by  the  violence  with  which  the  bones  are  wTenched 

apart;  or  what  is,  perhaps,  more  common,  hurt  themselves 

^ythe  sudden  and  almost  involuntary  attempt  at  recovery 

when  a  slip  is  threatened.    If  they  escape  at  the  moment  they 

Biay  suffer  even  more  seriously  at  a  later  period  from  wasting, 

rigidity,  or  degeneration,  so  that  in  severe  cases  they  become 

converted  into  dense  unyielding  bands.    This,  perhaps,  is  not 

2^  common  occurrence  when  recovery  is  rapid,  though  it  is  by 

Jio  means  unknown;  when  it  is  delayed,  they  r?.rely  fail  to 

show  that  they  have  undergone  some  kind  of  change,  and  that 

they  are  not  so  perfect  as  they  were  before. 

The  Effects  of  Muscular  Development. — Besides,  however, 
acting  as  a  safeguard  and  protection  against  accidents  of  this 
^ture,  the  muscular  system  is  of  great  importance  in  another 
^ay.  The  degree  of  perfection  to  which  joints  attain — and 
Jiaturally  they  differ  immensely  in  this  respect  in  different  in- 
dividuals— ^is  dependent  entirely  on  the  extent  to  which  the 
'I'iuscular  system  is  developed. 

Where  the  muscles  are  poor  and  feeble  the  joints  are  poor 
and  feeble  too,  and  are  easily  sprained.  The  ends  of  the  bones, 
instead  of  being  angular,  with  sharply-cut  and  well-defined 
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edges,  ait?  smooth  and  rounded*    The  articular  sui'faces  are 

faintly  marked,  so  that  they  can  «:lide  on  each  other  in  irre^i- 
lar  and  unusual  directiotis;  the  capsule  is  loose  and  yielding:, 
and  the  ligaments,  without  the  assistance  of  the  muscles,  aiHi 
unable  to  withstand  the  least  strain,  or  even  to  maintain  the 
normal  relation  of  the  two  bones.  The  action  of  the  joint  is 
uncertain  and  often  painful,  and  the  loss  of  power  is  propor- 
tionate. In  case  of  an;y  extra  work  the  bony  surfaces  glide 
irregxilarly  on  each  other,  and  move  beyond  their  ordinary 
limit.  The  more  often  this  takes  place  the  more  easy  it  is  for 
it  to  happen  agrain.  Each  time  it  is  always  carried  a  little 
farther  than  it  was  before,  until  at  length,  some  day,  one  bony 
prominence  is  caught  behind  another  over  which  it  hasslipped^ 
or  a  tendon  or  disc  of  cartilage  escapes  from  its  bed,  and  the 
joint  is  locked.  Pain  and  sw^elling-  rapidly  follow.  The  patient 
may  be  able  to  restore  things  to  their  natural  position  at  the 
lirstj  but  more  often  so nu»  ussistanei^  is  reqvured.  The  serious 
thing:  is  that  when  this  occui*s,  aa  it  is  wont  to  do  more  and 
more  often,  the  joint  never  has  time  to  recover  its  natural 
condition,  and  is  left  permanently  damajgred. 

The  principle  that  the  more  a  part  is  used,  within,  of  course, 
rational  limits,  the  more  perfect  it  bt^comes,  has  lon^  been 
recognized  in  the  case  of  hones.  The  skeleton  of  the  male  is 
very  different  from  that  of  the  female;  the  work  is  harder,  and 
the  bones  become  stron/^er.  In  the  one  they  are  solid,  heavy, 
and  exceeding^ly  irreg-nhuv  from  the  development  of  muscular 
ridg:es;  in  the  other  they  ai'e  lijerhter  alto^etherj  and  juuch 
more  smootli  and  even.  So  with  animals  that  have  long  been 
kept  in  confinement,  the  bones,  contrasted  with  those  of  wild 
ones  of  tlie  same  species,  scarc*»!y  admit  of  comparison,  the 
dilference  is  so  ^reat.  It  is  the  same  with  the  muscles.  As 
Humphry  has  pointed  out,  thei^  is  a  difference  almost  of  kind 
between  the  slender,  compact  frame  and  wiry,  active  muscuhir 
system  of  the  thoroughbred;,  and  the  coarser,  heavier^  and 
more  clumsy  tissues  of  the  cart-horse. 

What  is  true  of  the  shafts  and  muscular  ertiinences  of 
bones  is  equally  true  of  their  articular  ends,  and  of  the  rough 
surfaces  to  which  ligaments  are  attached.  Joints  are  well 
formed  and  secure  from  injury,  so  far  as  sliape  can  make  them> 
in  proportion  to  the  amount  of  their  use  and  the  perfection  of 
the  nmscular  system. 
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Chronic  Sprains. — Such  a  condition  as  the  one  I  have  de- 
cribed  above  may  be  ahnost  called  a  state  of  chronic  sprain. 
long  as  it  is  slight  it  does  not  attract  much  attention. 
ItThere  are  complaints  of  loss  of  power,  and  of  twisting  or  gir- 
i.-iDg  way,  but,  as  a  rule,  the  deformity  is  not  conspicuous,  and 
specially  as  it  is  most  common  in  children,  it  is  put  down  to 
ihat  is  called  growing  pain,  a  name  which  has  probably  done 
much  harm  as  any  other  by  the  way  in  w^hich  it  makes 
Lmght  of  what  often  is  the  commencement  of  a  serious  disease. 
^^Ahen  it  is  more  severe,  or  when  during  some  unaccustomed 
^scfTort  the  limb  fails  completely,  the  joint  is  generally  said  to 
"•^e  out.    The  pain  is  very  severe;  swelling  soon  makes  its  ap- 
jg^carance,  owing  partly  to  the  unnatural  position  of  the  bones, 
X*artly  to  the  effusion  round ;  and,  owing  to  the  insecurity  of 
'CsJie  joints  the  loss  of  power  is  so  gi*eat  that  the  patient  often 
T>€lieves  himself  paralyzed.    It  is  serious,  not  on  account  of 
tAe  tearing  of  the  capsule  or  the  injury  to  the  parts  around, 
l>ut  because  the  cause  is  such  a  persistent  one,  because  the 
condition  of  things  which  has  given  rise  to  it  is  one  that  re- 
quires a  long  and  systematic  course  of  treatment  before  it  can 
be  rectified. 

One  of  the  earliest  and  most  characteristic  examples  I  have 
seen  was  in  a  young  girl  who  was  brought  to  me  complaining 
of  partial  paralysis  of  the  right  arm,  attended  at  times  with 
attacks  of  severe  pain.  She  was  a  tall,  overgrown  girl  four- 
teen years  of  age,  emplo^^ed  as  a  nui'semaid,  having  to  carry 
about  a  heavy  child,  and  owing  to  this  condition  of  her  arm, 
^hich  had  been  coming  on  gradually  for  the  last  three  or  four 
months,  had  lost  her  situation.  She  was  not  aware  of  having 
sustained  an^'  single  severe  injury  to  her  shoulder;  but  stated, 
of  her  own  accord,  that  long  before  it  reached  its  present  state 
it  was  continually  giving  way,  or,  as  she  expressed  it,  coming 
out  of  joint.  On  comparing  the  two  sides  together,  it  was  evi- 
dent that  the  muscles  round  the  shoulder  joint  on  the  affected 
side  were  smaller  than  those  on  the  other,  though  the  differ- 
ence was  not  equally  marked  in  all.  The  movements  were 
limited  to  a  great  extent  by  the  pain  they  occasioned,  and  the 
general  muscular  strength  was  decidedly  below  normal.  The 
eause  was  apparent  at  once;  there  was  a  large  amount  of 
thickening  over  the  point  of  the  shoulder  round  the  joint,  that 
Jstosay,  between  the  collar-bone  and  the  shoulder-blade;  and 
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the  bones  wet'e  so  loosely  connected  together  that  the  end  of 
one  couki  easily  he  niiide  to  slip  backward  and  forward  over 
the  end  of  the  other.  When  the  shonkler-blade  was  liekl  in 
position  by  flrni  pressui'e  froiii  behind,  t!ie  movements  of  the 
arm  could  be  executed  nearly  as  well  as  those  of  the  opposite 
limb,  and  with  nearly  as  much  vi:?or.  while  tl»e  wasting*  dimin- 
islicd  so  much  that  evidently  it  \vas  in  the  main  apparent  only. 
As  soon  as  the  pressure  was  taken  otf,  thi^  hone  at  once  under- 
went considerabli^  rotation^  the  upper  border  beinj^  so  much 
displaced  that  a  deep  hollow  made  its  appearance  behind  the 
collar-hone,  which  slid  in  stieh  a  direction  that  the  two  com- 
pletely lost  their  normal  relation  to  each  otlier. 

The  fact  that  the  w^astin^  ahnost  disappeared,  and  that 
tlie  movements  could  he  executed  with  ease  as  soon  as  the 
shoulder-blade  was  fixed,  quite  ne^^tived  the  idea  of  paralysis* 
The  slight  amount  of  real  wastio^ir,  afTectin;2r  only  a  few  of  the 
muscles,  could  easily  be  accounted  for  by  the  inflammation  of 
and  round  the  joint;  wasting  much  more  extensive  than  this 
sometinn^s  under  these  circumstanci^s  comes  on  within  a  \veek» 
There  was  no  history  of  any  accident  sulhciently  severe  to 
suj^gest  the  idea  of  a  dislocation  wnth  rupture  of  the  liga- 
ments; the  onset  of  the  mischief  had  been  quite  slow*  and 
g-raduah  thou.trk  every  now  and  then  the  pain—which  had,  as 
usual ^  been  called  growing  pain — and  the  inconvenience  had 
suddenly  become  worse.  For  the  same  reason  it  could  hardly 
he  termed  a  partial  dislocation;  the  capsule  was  not  toi-n,  and 
the  whole  thing*  had  come  on  slowly  and  imperceptibly,  so  that 
the  patient  could  assi*ru  no  date  at  all  for  its  ftrst  commence- 
ment. The  characteristic  featui^s  were  the  weak  muscular 
development,  the  hnperfiTtion  in  the  shape  of  the  articular 
ends*  and  the  loose  yielding  coHdition  of  the  ligaments.  80 
long  as  no  extra  strain  fell  on  the  joint,  the  muscles,  weak  and 
fi'cble  as  they  were,  were  sutlieient  to  maintain  the  surfaces  in 
contact;  a  little  extra  work,  slowly  and  grail ually  in  this  case, 
tiring  out  the  muscles,  allowed  the  strain  to  fall  on  the  liga- 
ments, uutih  as  ligaments  always  will  when  subji*cted  to  long- 
continut^d  tension,  tliey  gradually  stretelu*d  more  and  more, 
and  became  so  loose  that  the  end  of  one  bone  could  slip  back- 
ward and  forward  and  ride  over  that  of  the  other. 

A  similar  case,  ditferhig,  however,  in  the  joint  affected,  that 
between  the  collar-bone  and  the  breast-bone,  and  in  the  fact 
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that  it  was  distinctly  made  worse  by  one  rather  severe  strain, 
came  under  my  notice  almost  the  same  day.  The  patient, 
who  was  also  a  grirl,  aged  about  18  years,  had  suddenly  felt  a 
severe  pain  in  this  joint  two  days  before  as  she  was  trying"  to 
lift  a  heavy  weight,  and,  of  course,  had  been  told  the  joint 
*was  out/'  At  the  first  glance  this  did  not  seem  unlikely,  for 
the  inner  extremity  of  the  collar-bone  was  much  too  prominent ; 
but  there  was  very  little  swelling  or  tenderness,  and  no  bruis- 
ing whatever.  On  further  inquiry,  too,  it  was  elicited  from 
the  patient  that  for  some  months  past  the  arm  had  felt  very 
weak  and  unsteady  in  its  movements.  Examination  of  the 
opposite  joint  showed  that  it  was  nearly  in  the  same  condi- 
tion, and,  in  fact,  the  bones  on  both  sides  were  so  loose  that 
they  could  be  pushed  almost  as  far  backward  and  forward 
as  they  could  upward.  Clearly,  the  ligaments  were  unusually 
lax,  and  two  days  before,  when  an  unaccustomed  strain  fell  on 
the  right  joint,  it  gave  way,  causing  so  much  pain  and  incon- 
venience that  the  patient  \yas  compelled  to  seek  advice. 

These  two  cases  are,  perhaps,  somewhat  exaggerated  ex- 
amples, because  in  both  the  already  loose  condition  of  the  liga- 
ments had  been  intensified  by  severe  strains;  the  same  state, 
however,  exists  independently  of  these,  and  no  joint  in  the 
hody  is  exempt.  The  shoulder,  as  might  be  imagined  from 
the  description  already  given,  is  peculiarly  prone  to  suffer. 
If  the  joint  is  poorly  developed,  or  the  muscles  on  which  it 
depends  for  its  security  are  lax  and  feeble,  it  can  readily  be 
made  to  assume  abnormal  positions.  Sometimes  this  occurs 
with  an^'  movement,  more  often  only  with  certain  definite 
actions;  in  one  cas*%  a  girl  of  IC,  whom  I  watched  for  a  long 
time,  whenever  in  dressing  of  a  morning  she  placed  her  hand 
on  the  back  of  her  head  in  trying  to  arrange  her  hair,  the 
^Pper  end  of  the  humerus  slipped  over  the  edge  of  its  socket, 
and  was  caught  there.  At  length  she  learned  by  a  clever 
.  twisting  action  to  bring  it  into  its  place  again,  and  even  grad- 
^Uy  to  avoid  displacing  it  altogetlier. 

In  the  elbow  joint,  from  the  shape  of  the  bones,  this  acci- 
<lent  can  scarcely  happen ;  but  the  same  condition  of  things 
occurs.  Examples  may  often  be  met  with  in  which  the  fore- 
arm can,  without  any  violence  or  pain,  be  bent  back  to  an  ab- 
normal extent  on  the  arm ;  the  ligaments  in  front  are  so  loose 
^t  they  do  not  check  the  movement  suflQiciently,  and  the 
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bones  so  feebly  developed  that  their  projecting"  extremities  do 
not  come  into  contact  with  each  other  until  the  normal  range 
is  greatly  exceeded. 

In  the  case  of  the  lower  jaw  it  has  long  been  known. 
Hamilton  described  it  as  occurring  in  his  own  person,  and, 
naturally,  with  the  greatest  possible  accuracy.  He  has  no- 
ticed, also,  the  curious  circumstance  that  this  displacement, 
when  it  does  occur,  is  much  more  common  in  the  morning  than 
at  any  other  time  of  day.  Particularly  at  breakfast  the  lower 
jaw,  owing  to  the  looseness  of  the  ligaments  that  should  re- 
strict its  action,  is  apt  to  become  locked  when  the  mouth  is 
opened  at  all  widely,  and  some  manipulation  is  required  to 
bring  it  back  again. 

Whether  the  same  thing  can  occur  in  connection  with  the 
hip  is,  I  should  think,  very  doubtful.  I  have  seen  one  patient 
who  could  at  will  dislocate  her  thigh-bone  by  a  peculiar  twist- 
ing of  the  limb;  but  in  the  absence  of  any  history  that  could 
be  relied  on,  and  as  her  other  joints  gave  .no  sign,  which  they 
almost  certainly  would  have  done  in  such  an  extreme  case,  I 
should  imagine  that  probably  this  condition  had  existed  from 
birth,  by  virtue  of  some  congenital  defect.  In  the  knee  minor 
degrees  of  it  are  quite  common,  not  only  allowing  abnormal 
movements  of  the  leg  upon  the  thigh,  but  also  giving  too  wide 
a  range  of  action  to  the  semi-lunar  cartilages  in  the  interior 
of  the  joint,  whereby,  perhaps,  at  length  is  brought  about  the 
beginning  6f  a  most  serious  affection  known  as  internal  de- 
rangement. 

It  is  singular  that  this  condition  of  the  joints,  which  is  very 
common  in  slighter  degrees,  and  very  striking  in  the  exag- 
gerated form  I  have  described  above,  should  have  attracted 
so  little  attention.  Sir  Astley  Cooper  has  described  it  in  the 
case  of  one  joint.  Hamilton  mentions  it  from  his  own  personal 
experience  in  another.  Malgaigne  gives  a  vague  account  of 
something  similar,  but  although  he  regards  it,  quite  correctly, 
as  the  consequence  of  debility,  and  often  determined  to  one 
particular  joint  by  a  local  trouble,  such  as  a  sprain,  he  does 
not  appear  to  recognize  it  as  a  general  condition,  affecting 
many  joints  at  one  and  the  same  time ;  and  he  fails  altogether 
to  separate  it  from  cases  in  which  the  capsule  or  ligament 
have  been  weakened,  or  stretched  by  inflammation,  or  by  the 
passive  accumulation  of  fluid  in  their  interior.    It  is  even  more 
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strau^  that  he  fails  to  appreciate  the  fact  that  the  Hguments, 
though  undoubtedly  concerned  in  the  production  of  this  condi- 
tion, are  in  reality  only  passive  agents,  and  not  in  any  way 
the  immediate  cause.  He  states  that  it  is  due  to  an  essential 
relaxation  of  the  ligaments,  though  he  fails  to  describe  what 
this  may  be.  In  reality  it  is  the  muscular  system  that  is  at 
fault;  for  on  this  more  than  anything  else  depends  the  perfec- 
tion of  the  joints,  and  the  strength  and  power  of  resistance  of 
the  ligaments. 

The  secret  of  it  all  is  to  be  found  in  the  feebleness  of  the 
muscular  system.  In  the  first  place  the  joints  are  weak,  and 
the  ligaments  loose,  because  they  have  not  been  properly  ex- 
ercised. Then  the  muscles  are  not  equal  to  any  amount  of 
work.  When  a  little  extra  labor  falls  on  them  (and  very  little 
is  needed  in  cases  such  as  these)  they  soon  become  fatigued; 
the  joints  lose  their  support,  and  either  the  already  feeble  liga- 
ments yield  slowly  and  steadily,  with  a  very  considerable 
amount  of  pain,  as  ligaments  always  will  yield  when  exposed 
to  any  severe  strain;  or  else,  owing  to  some  sudden  slip,  the 
weight  of  the  body  falls  on  them  before  the  muscles  can  save 
them,  and  some  permanent  injury  is  the  result.  It  cannot  be 
too  clearly  laid  down  that  not  only  do  the  joints  depend  for 
their  perfection  on  the  degree  of  development  of  the  muscles, 
but  that,  at  any  moment,  the  contraction  of  the  muscles  round 
a  joint  is  as  essential  to  its  security  as  the  ligaments,  perhaps 
more  so.  If  they  yield,  the  ligaments  will  never  hold  for  long. 
Effects  of  Age  on  Joints. — One  other  feature  in  the  con- 
struction of  joints  cannot  be  passed  over  in  silence,  as  it  helps 
to  explain  why  sprains  in  some  people  are  so  liable  to  be  fol- 
lowed by  complications  from  which  others  are  quite  exempt. 
The  joints  are  not  alike  at  any  two  periods  of  life.  It  is  ac- 
knowledged that  they  do  not  attain  their  highest  stage  of  per- 
fection until  adult  years  are  reached,  but  even  after  this  their 
>no8t  important  features  undergo  continual  modifications.  In 
^ancy,  adult  life,  and  old  age  there  are  vast  degrees  of  differ- 
ence in  their  structure,  due  partly  to  the  way  in  which  they 
l^ve  been  used,  partly  to  the  natural  changes  that  take  place 
mthem  as  age  advances,  and  partly  to  disease. 

Leaving  aside  for  the  present  this  last  consideration,  the 
differences  that  exist  between  the  joints  at  various  periods  of 
l^e  are  most  striking.    In  the  infant  the  surfaces  and  edges 
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of  the  cartilages  are  rounded  and  smooth^  closely  fitting:  to- 
gether at  the  centre  so  as  to  leave  between  them  merely'-  a 
cleft,  which  widens  a  little,  but  very  little,  at  the  margin.  The 
shape  of  the  joint  cavity  is  well  defined,  regular,  and  even. 
There  are  no  outlying  pouches  or  projecting  fringes;  every- 
thing is  as  simple  as  it  can  be.  The  fibrous  capsule  round 
presents  the  same  features.  It  is,  it  is  true,  a  little  stronger 
in  one  part  than  it  is  in  another,  but  there  are  no  great  acces- 
sory bands  of  dense  unyielding  ligament.  All  is  soft  and  deli- 
cate in  structure,  shading  off  imperceptibly  into  the  surround- 
ing connective  tissue,  and  what  is,  perhaps,  the  most  important 
feature  of  all,  exceedingly  richly  supplied  with  blood-vessels. 
In  the  adult  these  are  confined  almost  entirely  to  two  circles 
which  surround  the  ends  of  the  bones,  where  the  capsule  is 
attached,  and  send  loops  into  the  folds  and  fringes  which 
abound  there.  In  the  child,  and  still  more  in  the  infant,  not 
only  are  they  larger  and  more  numerous  in  proportion  to  the 
size  of  the  parts,  but  they  extend  over  the  whole  circumference, 
and  are  not  limited  to  any  single  region.  In  consequence  of 
this,  when  inflammation  arises,  no  matter  what  may  be  the 
cause,  its  course  is  much  more  rapid,  and  the  exudation  of 
lymph  infinitely  more  profuse.  In  children  sprains  are  at- 
tended by  an  altogether  disproportionate  amount  of  swelling, 
and  probably  many  of  the  complications  that  occur  in  them 
are  due,  not  so  much  to  inherited  tendency  as  to  the  extraor- 
dinary richness  of  the  blood  supply,  and  the  rapid  and  tumult- 
uous character  of  the  tissue  changes  that  take  place  under 
such  conditions. 

All  through  life,  not  merely  in  youth,  but  even  in  old  age, 
this  undergoes  continual  change.  The  difference  is  not  only 
one  of  size,  but  of  structure,  arrangement,  and  relation.  The 
cartilage  is  replaced  by  bone,  with  the  exception,  as  already 
mentioned,  of  the  layer  that,  directly  lines  the  cavity.  The 
edges  become  sharp  and  well  defined,  and  the  surfaces  are  no 
longer  moulded  accurately  to  each  other.  The  capsule  in- 
creases in  strength  and  thickness.  Where  the  strain  is  great 
the  delicate  connective  tissue  becomes  dense  and  unyielding 
ligament;  in  other  places  it  forms  a  close  and  even  membrane 
round  the  central  space.  But  these  alterations,  great  as  they 
are,  are  slight  when  compared  with  those  of  the  sjTiovial  cav- 
ity and  its  delicate  lining.    This  not  only  increases  in  size  in 
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proportion  to  the  growth  of  the  joint,  but  becomes  greatly 
changed  in  shape.  Pouches  are  thrown  out  round  the  bony 
projections  and  into  the  weaker  parts  of  the  capsule  until  in 
outline  it  bears  scarcely  any  resemblance  to  what  it  was  at 
birth.  Accessory  spaces,  known  as  bursae,  are  developed 
wherever  there  is  friction,  under  tendons,  for  example,  or  be- 
tween bones  and  muscles.  These  differ  in  each  individual  both 
as  regards  shape  and  position.  As  age  advances  they  become 
larger  and  larger,  until  at  length  they  encroach  to  such  an 
extent  on  the  lining  membrane  of  the  joint  cavity  that  the 
intervening"  partition  gives  way,  and  a  communication  be- 
tween them  is  established  by  an  opening  which  grows  wider 
and  wider  each  year. 

While  this  is  going  on  the  surface  of  the  lining  membrane 
does  not  lag  behind.  It  does  not  remain  smooth  and  regular, 
merely  folded  on  itself  where  it  is  reflected  on  the  bones.  Pro- 
jections grow  into  the  cavity  from  all  sides.  Some  spring  up 
from  the  spot  where  the  capsule  is  attached  to  the  bones,  so 
that  these  are  surrounded  by  a  ring  of  fringing  growths. 
Others  project  inward  from  the  ridges  and  inequalities  of  the 
surface  or  the  margins  of  the  openings  already  mentioned. 
Some  are  short  and  smooth,  others  long  and  branched.  In 
some  the  end  expands  into  a  rounded  bod^^  containing  carti- 
lage corpuscles,  while  the  neck  grows  thinner  and  thinner 
»intil  it  gives  way  and  allows  it  to  drop  off.  Many  of  them 
contain  loops  of  vessels,  especially  when  they  grow  from  the 
region  of  the  vascular  circles;  other  are  merely  masses  of 
fibrous  tissue.  There  may  be  only  a  few  scattered  about,  or 
the  whole  interior,  especially  if  examined  under  water,  may 
be  covered  with  a  dense  shaggy  coating  under  which  it  is  no 
longer  possible  to  recognize  the  polished  regular  surface  met 
^th  in  youth  and  childhood. 

It  is  often  difficult  to  tell  how  far  these  changes  are  the 
'esult  of  age,  or  to  ivhat  extent  they  are  the  direct  consequences 
of  disease;  the  two  so  often  go  together  hand  in  hand.  The 
effect  is  that  in  no  two  persons  are  the  joints  ever  alike;  and 
the  older  they  become,  the  more  work  and  the  harder  the 
^ork  they  are  called  upon  to  do,  the  greater  the  changes  and 
the  wider  the  difference,  until  at  length  it  is  scarcely  possible 
to  And  a  resemblance  except  in  the  broad  general  features  of 
eonstniction. 


CHAPTER  III 

DIAGNOSIS. 

It  is  not  often  that  there  is  much  difficulty  m  the  dia^^osis 
of  a  sprain,  i:)articLilarly  if  the  joint  is  a  siiporlicial  one,  like 
the  ankle  or  the  knei\  The  nature  of  the  accident,  the  sudden 
onset  and  pecuhar  character  of  the  pain,  the  rapid  swelhn^  of 
the  part,  and  the  helplessness  of  the  hmb,  are  in  general  quite 
sufficient  to  convince  the  patient  of  the  misfortune  that  has 
befallen  him.  But  as,  short  of  actual  dislocation,  uearly  every 
kind  of  injury  that  can  involve  either  a  joint  or  the  tissues  in 
its  immediate  neigiiborhood,  is  called  a  sprain,  this  is  scarcely 
sufficiently  definite.  In  no  other  kind  of  accident  do  precision 
and  exactness  of  diagnosis  repay  more  thorougiil^^  the  pain 
and  trouble  of  careful  examination ;  nowhere  is  it  more  essen- 
tial to  form  a  definite  conclusion  as  early  as  possible,  not  only 
of  the  kind  of  hurt  sustained,  but  of  its  extent  and  deg-ree. 
Even  then  it  often  happens  that  constitutional  peculiarities, 
or  other  agencies  less  easily  controlled,  assert  theii'  inllueuce, 
and  seriously  t*ompUcate  the  progress  of  the  case. 

Dislocations,  fi-actures  in  the  neighborliood  of  Joints,  and, 
in  the  case  of  children,  separation  of  one  of  the  growing  ends 
of  the  bones,  present  the  greatest  amount  of  cHdlculty*  In 
connection  with  this,  there  are  one  or  two  points  which  it  is 
advisable  to  bear  in  mind.  In  the  fli'st  place,  in  many  joints, 
and  particularly  in  those  in  which,  like  the  elbow,  complicated 
accidents  are  of  common  occurrence,  an  enormous  amount  of 
swelling  sets  in  with  such  rapidity  that  all  the  prominences 
by  which  the  relative  position  of  the  bones  is  ascertained  are 
buried  and  lost  in  a  very  short  time.  Consequently,  if  the 
diagnosis  is  not  made  at  once,  immediately  after  the  accident, 
it  is  necessary  either  to  put  the  patient  under  an  anaesthetic 
or  to  wait  without  a  definite  opinion  for  days,  perhaps  even 
for  weeks,  until  the  swelling  subsides.  The  importance  of  this 
is  so  great  that,  especially  at  the  present  day,  there  ought  to 
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be  110  hesitation  about  tlie  administi^ation  of  an  anrestlietic. 
In  tJie  case  of  children,  it  is  often  impossible  to  form  an  opinion 
without;  and  even  when  it  is,  the  risk  is  so  exeeeding^ly  slig"ht, 
the  relief  from  pani  so  g:reat>and  the  advantages  of  being  able 
to  examine  the  joint  thoroui^^'lily  witliout  any  muscular  li^id* 
ity,  and  to  apply  the  fit^t  dressiuj^rs  quietly  and  systematically, 
so  immense,  that  they  ou|*:ht  to  be  made  use  of  where  there  is 
the  least  occasion.  Nothing  is  more  common  than  to  meet 
with  cases  in  which,  from  ne^rlect  of  this  precaution,  because 
the  first  examination  could  not  be  thorough,  joints  have  re- 
mained stiir  or  imperfect  in  their  action  throughout  the  greater 
part  of  life. 

Further,  if  there  is  the  slightest  question  as  to  the  nature 
of  the  injury,  whether  it  is  a  fracture  involving  a  joint,  or  a 
sprain,  the  patient  must  always  be  given  the  benefit  of  the 
doubt,  and  the  injury  treated  as  if  it  were  the  more  serious  of 
the  two,  with  tliis  precaution,  that  passive  motion  must  be  re- 
sorted to*  and  the  joint  thoronghly  worked  at  a  much  earlier 
period  than  it  would  bf^  in  the  ease  of  a  simple  uncomplicated 
fracturts  It  is  probable  that  sprains  of  the  ankle  are  very 
frequently  confused  with  fractures  of  the  small  bone  of  the 
leg,  and  even  with  Pottos  fracture  without  displacement  *if  the 
parts;  bnt  as  the  hnuu^diate  method  of  treatment  adopted  in 
these  instances  need  not  diil'er  materially,  no  ill  result  follows, 
I»rovided  passive  motion  is  adopted  in  time.  Stiff  joints, 
whether  they  are  the  result  tjf  fractures  or  of  sprains,  result 
most  often  from  retaining  the  part  immovable  in  a  fixed  ap- 
paratus for  weeks  together. 

Tliere  is  one  further  caution  which  it  is  necessary  to  ob- 
serve, one  thj*t  was  originally  suggi\sted  by  Nelaton.  It  some- 
times  happens  that,  even  when  only  a  single  joint  is  com  phi  i  in 'd 
of,  one  or  more  of  the  others  in  the  same  limb  has  sustained 
some  hurt,  though  of  less  seventy.  Consequently  it  is  as  well, 
when  examinmg  a  sprained  limb>  always  to  connnence  by  in- 
vestigatmg  the  movements  of  the  joints  which  the  patient 
declares  not  to  have  been  hurt;  otherwise  thry  may  easily  be 
overlooked*  and  some  tinu>  later  an  aggravating  ciegree  of 
stiffness  foimd  that  might  easily  have  been  avoided  by  the  ex- 
ej^ise  of  a  little  precaution.  Tlu*re  is  this  furtlirn*  advantage, 
though  it  may  not  be  worth  much,  that  the  i>atient,  when  the 
joint   that  really  has  been   injured   is  taken   in   hand,  knows 
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what  is  goin^  to  Ix^  done,  and  is  less  apprfhensive  of  any 
rout^'li  mnvc'incnt, 

Tlic  sanity*  thiii^  may  happen  when  one  of  the  bones  is 
broken ;  a  sprain  and  a  fracture  may  occur  in  the  same  limb 
from  the  same  accident*  and  o%viiiiff  to  the  ^^eat  amount  of 
atientiori  paid  to  the  one,  the  othi*r  may  be  altogether  over- 
looked. Dr.  Bennett,  of  Dublin,  nnrrates  the  case  of  a  man 
who  slipped  as  he  was  carrying  a  heavy  sack  down  a  sloping 
plank.  His  foot  was  sudilenly  checked  m  its  slide  by  some 
irregidarity,  and  he  fell,  conscious  at  the  time  that  something 
had  given  way  in  his  leg.  Admitti^d  into  hospital,  as  he  was 
unable  to  bear  any  weight  on  his  limb,  he  presented  the  or 
dinary  features  of  sprained  ankle,  without  any  sign  of  fract- 
ure.  The  case  was  treated  as  a  severe  sprain,  and  attracted 
but  little  attention  for  some  days,  until  it  was  noticed  that 
there  were  some  signs  of  bruising  on  the  upper  part  of  the  leg. 
On  examination,  the  localized  pain,  and  the  crepitus  chai*acter- 
istic  of  fracture,  left  no  room  for  doubt  as  to  the  diagnosis. 
In  addition  to  bis  sprain,  the  small  bone  of  the  leg  had  given 
way  a  long  distance  from  the  ankle,  though  lie  was  certain  he 
had  not  struck  it  in  his  fall.  The  amount  of  displacement  of 
the  broken  ends  was  very  sliglit;  the  line  of  fracture  was 
ohiique;  and  there  is  no  doubt  it  might  easily  have  been  passed 
over  altogether.  Probably,  as  Dr.  Beunett  suggests,  accidents 
of  this  kind  are  mucli  more  common  than  is  nsnally  supposed. 

SweUing.—^ixwh  of  the  dilliculty  of  diagnosis  arises  from 
the  variety  of  tlie  symptoms  presented  by  sprains;  they  are 
scarcely  alike  in  any  two  cases.  In  hinge  joints,  for  example, 
the  mischief  falls  on  the  liganumts  which  oppose  a  twisting 
foiTc;  in  a  ball  and  socket  arrangement,  the  mnscU^s,  as  a 
rule,  are  the  greatest  sutferers.  Sometimes,  especially  when 
it  is  due  to  hremorrliage,  the  swelling  makes  its  appearance  at 
once,  and  a(*curately  reproduces  the  shape  of  tlie  synovial  sac. 
At  others  the  hursa?  or  the  tendon  sheaths  in  the  neighbor- 
hood are  dist^*nded,  so  that  this  is  quite  concealed,  or  tliert^ 
are  extensive  extravasations  into  the  loose  cellular  spaces  un- 
derneath the  skin  and  between  tlie  musch'S.  Or,  again,  the 
swelhng  may  commence  slowly  and  graduall3%  twelve,  or  even 
twenty-four  hours  after  the  injury,  and  be  smooth  and  uni- 
form in  outline  fi-om  the  very  first,  owing  to  tlie  etfusion  into 
the  soft  tissue  round  as  well  as  into  the  Joint  itself. 
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Ver}'  often  it  is  most  distinct  over  the  course  of  the  mus- 
^l<*s  and  tendons.    The  skin,  for  example,  on  the  outer  side  of 
"^  Vie  forearm  is  raised  and  puffy  over  the  insertion  of  the  pro- 
nator radii  teres,  or  there  is  a  long",  low,  rounded  swelling*  on 
'^keback  of  the  wrist,  running*  obliquely  across  the  joint  over 
"^lie  course  of  the  extensor  muscles  of  the  thumb.    It  is  quite 
^ioft— so  soft,  indeed,  that  it  can  often  be  appreciated  better 
l^y  the  eye  than  by  the  finger — ^never  very  great,  because  there 
ijs  no  cavity  of  any  size  in  which  fluid  can  collect,  but  exceed- 
i-»gly  tender  when  touched. 

Sometimes,  instead  of  the  bony  prominences  being  partly- 
'fc^uried  by  the  collection  of  lymph  round  and  between  them, 
^fc  lie  reverse  of  this  is  the  case.    They  are  increased  in  size,  and 
<^3Bl;and  out  under  the  skin  in  such  a  way  that  there  may  be 
-^afciome  apparent  ground  for  the  common  conclusion  that  the 
^^oint  is  out.    In  the  wrist  and  hand  this  is  a  v^ry  frequent 
^S3iistake,  and  it  really  is  difficult  sometimes,  when  one  of  these 
)iiits  is  projecting  beneath  the  skin,  to  prove  that  the  bone 
not  slipped  out  of  its  place  and  been  dislocated. 
The  styloid  process  of  the  ulna  on  the  inner  side  of  the 
'^wrist  is  a  favorite  spot  for  this.    It  is  often  unduly  prominent 
^^fter  an  attack  of  gout  or  rheumatism,  and,  even  when  it  is 
^i^ertain  there  has  been  no  injury,  it  is  frequently  described  as 
^3ieing  out.    So  with  the  base  of  the  metacarpal  bone  of  the 
^■^^iddle  finger,  which,  when  the  wrist  is  strongly  bent,  raises 
"^^p  the  skin  on  the  back  joint.    This  often  forms  a  projection, 
^?«pecially  in  gouty  people,  varying  in  size  from  time  to  time, 
^nd  occasionally  appears  quite  suddenly  after  even  slight  ex- 
ertion.   Probably  it  is  due  to  a  strain  of  the  tendon  attached 
"^this  point,  and  to  the  amount  of  effusion  thrown  out  round 
"^le  bone,  but  it  is  nearly  always  asserted  that  something  is 
out  of  joint. 

Other  parts  of  the  body  are  not  so  liable  to  mistakes  of 

"tliis  kind,  in  all  probability  because  they  are  not  exposed  to 

«Qch  continual  and  minute  examination.     In  the  knee  and 

«lbow,  even,  considerable  differences  are  not  noticed  unless 

they  have  appeared  suddenly.    Natural  projections  may  in- 

^^''eaae  in  size,  fresh  ones  may  form,  or  what  is  perhaps  more 

perplexing  still,  small  ganglions  may  develop  in  such  places 

5^  the  outer  side  of  the  knee  joint,  just  below  the  level  of  the 

*^ee  cap,  and  at  the  same  time  there  may  be  real  impairment 
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of  mobility  and  strength,  but  unless  this  happens  suddenly^ 
or,  what  is  far  more  common,  is  noticed  suddenly,  little  atten- 
tion is  paid  to  it.  When  there  has  been  a  recent  accident  the 
diag'nosis  is  sometinfies  very  diflBlcult,  and  requires  the  greatest 
care. 

Staining. — ^Valuable  information  may  be  gained  sometimes 
from  the  place  at  which  the  bruising  first  shows  itself.  Blood 
effused  deep  down  in  a  limb,  as,  for  example,  between  the 
superficial  and  deep  muscles  of  the  calf  of  the  leg,  or  in  the 
groin,  always  follows  certain  well-defined  routes,  being  guided 
by  the  anatomical  structure  and  the  arrangement  of  the  sheets 
of  fascia.  When  the  limb  is  bandaged  it  is  often  driven  great 
distances  by  the  pressure  before  it  can  reach  the  surface. 

Sometimes  its  distribution  is  very  peculiar.  I  have  seen 
several  instances  in  which,  after  a  severe  injury  to  the  deeper 
parts  of  the  hand,  dark  purple  crescents  caused  by  blood- 
staining  made  their  appearance  between  each  of  the  fingers, 
just  above  the  web  where  they  divide.  Owing  to  the  attach- 
ment of  the  palmar  fascia,  the  coloring  matter  had  soaked 
through  to  the  skin  in  a  regular  and  symmetrical  pattern. 

Pain. — The  character  of  the  pain,  if  the  patient  can  describe 
it,  may  be  of  great  help.  When  the  strain  falls  on  the  liga- 
ments it  is  usually  said  to  be  sickening,  and  a  patient  who  has 
suffered  from  it  once  rarely  fails  to  recognize  it  a  second  time. 
It  is  very  sudden,  often  so  severe  as  to  cause  the  sufferer  to 
faint,  and  then  gradually,  if  the  joint  is  kept  quiet,  passes  off 
again,  leaving  an  aching  deadness  of  the  limb,  but  coming 
back  in  an  aggravated  form  on  the  least  attempt  at  move- 
ment. Tliis  is  well  marked  when  a  tendon,  or  one  of  the  in- 
ternal structures  of  a  joint,  slips  from  its  place.  So  long  as 
the  part  is  kept  perfectly  still,  even  if  the  position  is  abnormal, 
the  pain  is  only  moderate  in  severity;  it  becomes  worse  and 
worse  as  the  structure  shifts  from  side  to  side,  until  just  as  it 
slips  back  into  its  bed  it  is  as  severe  as  ever;  then  it  suddenly 
ceases.  The  cause  at  first  is  the  forcible  stretching  of  the 
ligaments;  the  later  aching  seems,  in  the  majority  of  instances, 
to  be  proportionate  to,  and  therefore  probably  dependent  on, 
the  amount  of  distention  of  the  joint. 

Tenderness, — Muscular  strains,  on  the  other  hand,  are  dis- 
tinguished by  a  peculiar  sensitiveness  of  skin,  most  marked 
over  the  points  of  attachment  to  the  bones  or  tendons.   These, 
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as  a  rule,  are  the  weakest  spots,  where  they  give  way  first. 
If  they  are  even  touched  the  patient  shrinks  away  with  the 
pain;  but  curiously  enough,  very  often  steady,  gentle  pressure 
is  well  borne.  The  same  thing  happens  when  the  muscles  are 
overworked,  especially  during  convalescence.  At  this  time 
the  exertion  even  of  sitting  upright  is  sufficient,  because  the 
work,  trivial  though  it  is,  is  too  much  for  the  muscles  in  their 
weakened  state. 

When  a  muscle  is  torn  across,  either  wholly  or  partially, 
as  in  some  cases  of  Tawn-tennis  leg,  the  s^nnptoms  are  of  a 
totally  different  character.  There  is  a  sudden  sharp  pain,  like 
that  of  a  blow  with  a  whip  or  a  cricket  ball,  so  that  the  patient 
turns  round  to  see  who  has  struck  him,  before  he  is  aware  that 
anything  has  given  way;  and  then,  as  the  swelling  begins^ 
this  is  followed  by  a  feeling  of  stiffness  and  soreness,  severe 
even  when  the  limb  is  at  rest,  but  so  much  worse  when  an  at- 
tempt is  made  to  use  it,  that  the  patient  often  can  hardly  be 
induced  to  try. 

Dislocation  of  a  muscle  is  not  unlike  this.  There  is  the 
same  sudden  pain,  and  the  part  is  held  fixed  in  the  position  of 
the  moment,  no  matter  how  inconvenient  it  may  be.  If,  for 
example,  one  of  the  muscular  slips  in  the  neck  is  displaced  by 
some  irregular  movement,  the  head  is  kept  rigid  in  the  posi- 
tion into  which  it  was  twisted.  It  is  not  possible  for  a  time 
to  bring  it  straight  again,  much  less  to  make  it  face  in  the 
opposite  direction;  only  after  the  first  pain  has  subsided  can 
it  be  brought  round  by  slow  degrees.  Even  then,  as  soon  as 
the  attention  is  withdrawn,  it  quietly,  but  surely,  moves  back 
so  long  as  the  displacement  is  uncorrected.  When  the  parts 
are  restored  there  is  nothing  but  a  sensation  of  soreness,  with 
a  tender  spot  or  line  in  the  neck  corresponding  to  the  particu- 
lar shp  displaced. 

These  tender  spots  often  afford  valuable  information.  They 
^y  persist  long  after  apparent  recovers  has  taken  place,  and 
they  generally  point  to  something  which  is  not  quite  restored. 
*fi  a  sprained  ankle,  for  example,  if  one  of  the  lateral  ligaments 
^  given  way,  or  has  torn  off  a  scale  from  the  bone  to  which 
*t  is  attached,  that  spot  remains  tender  for  weeks  after. 
Sometimes  they  indicate  the  presence  of  adhesions,  or  of  tough 
contracted  parts  of  the  capsule;  occasionally  they  correspond 
to  the  situation  of  synovial  fringes,  or  foreign  bodies,  or  to  the 
25 
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places  at  which  the  nerves  enter  the  joint;  and  in  one  or  two 

instances  I  have  known  tlieiii  caust/tl  by  extravasation  in  the 
substance  of  the  capsule  itself. 

Allowance  must  bi>  made  for  those  that  are  normally  pres- 
ent when  a  joint  is  huit.  What  they  are  caused  by  is  not 
always  certain,  but  as  a  rule  they  correspond  to  places  wlicre 
the  capsule  is  thin  and  tlexible,  and  not  far  removed  from  the 
surface,  so  that  pressure  falls  on  it  directly.  However  this 
may  be,  they  are  so  constant  and  definite  that  it  is  scarcely 
possible  to  nnstake  theriu  There  is  one,  for  example*  nearly 
always  present  on  the  inner  side  of  the  knee-cap,  about  the 
middle  of  the  joint;  in  the  hip  it  lies  behind  the  projection  of 
the  trochanter,  and  som**tinies  there  is  one  also  on  the  inner 
side.  In  the  ankle  they  are  not  so  marked,  but  there  is  veiy 
grenerally  one  on  the  front  of  the  joint,  rather  to  the  outer  side 
of  the  middle  line.  These  are  present  with  such  regularity 
that  they  must  almost  be  called  nor-mal  When  other  Jnore 
unusnal  ones  are  found  there  is  some  additional  reason  to 
account  for  them. 

Sprains  and  Dislocatio7is — ihf'  Elbaiv  in  Children,  ^^ 
Sprains  and  dislocations  are  sometimes  very  confusing^  even 
without  takin^JT  into  consideration  the  popular  view  that  some- 
thing is  out  of  joint  in  every  sprain  that  does  not  g"(»t  well  at 
once.  One  instance  in  which  there  is  g^reat  diillculty  in  dis- 
tinguishing them  has  been  mentioned  elsewhere,  and  it  would 
he  easy  to  multiply  tliem.  There  is,  for  ex:nople,  a  peculiar 
injury  al)out  the  elbow,  onl}^  met  with  in  children,  concerning' 
the  nature  of  which  there  is  still  very  considei'able  doubt.  It 
is  caust^d  hy  the  way  in  which  they  are  swung  round  by  the 
bands,  or  lifted  across  a  road;  and  is  rarely  se<m  immediately, 
for  though  the  child  cries  out  with  the  pain,  there  is  ng  dis- 
tinct or  objective  sign  of  anything  wrong.  Then  it  is  noticed 
th;it  the  iirm  is  not  used  as  freely  as  the  other;  that  the  child 
always  cries  when  it  is  touched;  and  that  it  is  held  constantly 
in  one  position,  the  elbow  shghtly  bent,  and  the  palm  of  the 
h:uid  looking  downwards.  Now,  cei'tainly,  in  th(*  majoi'ity  of 
instances  the  s**at  of  the  mischief  is  in  the  elbow  joint  (J. 
Hutchinson,  Jan.,  "Annals  of  Surgery,"  1S85);  and  it  is  highly 
probalde  that  it  is  due  to  one  of  the  bones  of  the  forenrn:,  on 
which  nearly  all  the  weight  falls,  slipping  out  frntn  under  the 
ligamentous  collar  which  holds  it  in  its  place.     But  this  view 
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IS  not  by  any  means  univprsally  held;  others,  describing  tke 
sam**  accident,  produced  in  tlie  same  way,  causing:  the  same 
symptoiiis,  and,  more  than  alh  cured  by  the  Hiinie  manipula- 
tion, have  assigrned  it  to  a  totally  different  joint,  the  wrist. 

It  is  even  mistaken  for  fracture  sometimes,  for  a  very  sim- 
ple but  altogether  iosull^cient  reason.  If  the  elbow  is  held 
firmly  with  one  hand,  while  the  forearm  is  made  to  rotate 
slowly  from  side  to  side,  there  is  a  clicking  or  snapping"  sensa- 
tion, perceptible  both  to  the  ear  and  the  touch.  Then  some- 
thing is  felt  to  slip,  and  in  general  free  use  of  the  joint  returns 
immediately.  But  sometimes  this  is  not  so  easy;  reduction 
does  not  take  place  at  once;  the  peculiar  sensation  continyes, 
and  may  even  become  more  plain,  until  it  is  really  difficult  to 
distinguish  it  from  the  crepitus  of  fracture.  It  is  needless  to 
remark  that  whatever  may  he  the  actual  nature  of  the  hurt 
sustained,  it  can  scarcely  be  this.  If  the  displacement  is  I'ecti- 
fled,  and  the  arm  kept  quiet  for  a  day  or  two,  recovery  is 
nearly  ahvays  complete  and  thorough,  which,  under  snch  con- 
ditions, would,  of  course  be  quite  impossible. 

These  cases  are  of  everyday  occurrence;  though  there  may 
be  minute  points  of  difference,  they  resemble  each  other  in  all 
important  features;  the  anatomy  of  the  part  is  thorougldy 
well  known;  the  way  in  which  the  mischief  is  produced  can 
generally  he  ascertained;  and  there  is  nothing  niysterious,  or 
even  unusual,  in  the  manipulation  by  which  the  parts  are  re- 
stored. Yet  in  spite  of  all  this,  not  only  is  the  actual  nature 
of  the  injury  doubtful,  but  even  its  locality  is  uncertain.  When 
there  is  no  history  to  be  obtained,  or  only  one  that  is  confusing 
and  misleading^  and  when  the  limb  is  stout  and  shapeless,  or 
so  much  swollen  that  nothing  can  be  definitely  fell,  the  diffi- 
culty of  forming  an  exact  opinion,  of  making  a ksolutely  cer- 
tain at  once  that  the  joint  is  not  dislocated  or  the  bones  broken, 
may  f>e  easily  imagined. 

The  close  resemblance  that  exists  between  many  diskica- 
tions  and  some  forms  of  sprains  ceases  to  be  astonisliing  if  it 
is  remembered  that,  as  Vidal  de  Cassis  pointed  out,  they  are 
really  the  same  thing,  only  that  in  the  case  of  the  former  re- 
duction has  taken  place  spontaneously.  In  the  one  the  ar^ 
ticular  ends,  winch  at  the  moment  of  the  accident  aie  wrenched 
apart.,  slip  hack  again  into  their  natural  position  of  their  own 
accoiti;  in  the  other  they  slip  still  further  aside. 
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Sprains  and  Fractiires. — Ordinarily  speaking"  there  is  not 
much  difflculty  in  clistiijf;:uishiii^''  sprains  from  fractures.  One 
may  easily  be  overlooked  %vheii  both  are  present  at  the  same 
time,  especially  if  they  occur^  as  they  easily  may,  at  the  same 
spot;  but  in  other  cases  the  sif^rns  are  usually  distinctive.  The 
rough  grating'  sensation  when  two  broken  ends  rub  against 
each  other,  the  undue  mobility,  deformity,  and  pain  present 
in  most  cases  of  fracture,  are  nearly  always  sulHcient,  though, 
as  will  be  described  later,  some  of  these  sigjis  may  be  iiuitated 
exceedingly  \vell  by  other  conditions.  If,  however,  the  bones 
are  so  driven  into  each  other  by  the  violence  of  the  accident 
that  there  is  no  undue  mobility,  especially  if  tn  addition  the 
line  of  fracture  runs  through  that  part  of  the  bone  which  lies 
imtnediat(*ly  inside  the  capsule  of  the  joint,  it  is  not  always 
easy  to  make  a  distinction. 

In  tlie  case  of  the  hip  this  is  well  known,  but  accidents  of  a 
similar  description,  with  or  without  impiietiou,  are  met  with 
sometimes  in  other  joints  as  well. 

Sprain  Fractures  of  the  Thutuh.— The  thumb,  for  exam- 
ple, is  liable  to  a  peculiar  form  of  injury,  the  real  nature  of 
which  has  only  recentlj^  been  explained.  It  follow^s  in  general 
a  severe  strain.  The  ball  of  the  thumb  swells  up  at  once,  and 
all  power  of  bending  it  into  the  palm  of  the  hand,  or  bi-inging 
it  towai*ds  the  other  lingers,  is  lost.  On  the  back  of  the  bone, 
just  Avhere  it  joins  the  wrist,  there  is  a  distinct  projectioiu  not 
nearly  so  large  as  it  would  be  if  the  joint  were  out,  and  recti- 
fied at  once  by  in-essure,  only  as  soon  as  the  pressure  is  re- 
moved it  retuinis  again,  with  a  visible  and  painful  jerk.  If 
the  two  hands  are  compared  together  the  length  of  the  bones 
corresponds  exactly,  so  that  it  does  not  look  like  a  fi-acture; 
it  cannot  be  a  complete  dislocation,  and  a  ^partial  one  from 
the  structure  of  the  joint  is  impossible.  In  reality  the  injury 
pai'takes  of  the  nature  of  both.  There  is  an  oblique  fracture 
through  tlie  base  of  the  bone,  where  it  joins  the  w^rist,  splitting 
olf  that  part  which  lies  deeply  buried  imd(»r  the  muscles  of  the 
ball.  It  does  not  involve  the  back  of  the  bone,  so  that  the 
measurements  are  unaltered,  hut  owing  to  its  carrying  away 
with  it  the  projection  on  the  palmar  surface  that  ser\'«?s  to 
make  the  joiut  secure,  the  rest  of  the  hone  slips  back  and 
sticks  up  under  the  skin.  The  crepitus,  when  pressure  is  made 
from  front  to  back  on  the  ball  of  the  thumb,  and  the  broken 
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surfaces  are  rubbed  togrether,  can  be  felt  quite  easily,  and  the 
pain  is  greatly  increased  thereby.  The  ultimate  deformity,  if 
the  injury  is  not  diagnosed,  is  not  so  serious  as  might  be 
imagined,  but  the  movement  of  the  joint  is  interfered  with  for 
a  considerable  length  of  time. 


CHAPTER  IV. 

NATURE  OF  THE  INJURY. 

Sprains  differ  a  great  deal  both  in  the  nature  and  extent 
of  the  injur3^  Sometimes  it  appears  to  be  quite  trivial;  there 
is  merely  the  slipping  of  a  disc  of  cartilage  from  between  two 
bones,  or  the  displacement  of  a  tendon  from  its  groove;  some- 
times everything  that  holds  the  two  joint  surfaces  together, 
with  the  exception  of  the  skin,  is  torn  and  lacerated  as  it  is  in 
a  dislocation.  In  many  cases  the  injury  is  really  as  great: 
the  bones  are  wrenched  apart  from  each  other  at  the  moment 
of  the  accident,  only  instead  of  being  caught  and  held,  as  they 
are  in  a  dislocation,  they  fall  back  again  of  themselves  into 
their  natural  position.  Such  accidents  are  always  called 
sprains;  but  the  tissues  suffer  as  much  as  if  the  joint  had 
really  been  put  out. 

The  extent  to  which  the  tissues  are  torn  at  the  moment  is 
not  the  only  thing  that  has  to  be  taken  into  consideration. 
The  symptoms  and  the  after  consequences  are  often  most  seri- 
ous when  this  is  apparenth'-  but  slight;  and  the  liability  to  in- 
flammation, and  other  troubles,  depends  a  great  deal  more  on 
the  constitution  of  the  patient,  and  the  way  in  which  the 
sprained  joint  is  treated,  than  on  the  number  or  size  of  the 
structures  that  are  torn.  So  long  as  the  natural  process  of 
healing  is  still  in  its  full  vigor,  as  in  children  and  young  adults, 
injuries,  no  matter  how  serious  they  are,  are  repaired  without 
the  least  difficulty.  The  treatment  must  be  well  planned,  it  is 
true,  and  thoroughly  carried  out ;  proper  care  must  be  taken 
that  the  parts  are  not  subjected  to  too  severe  a  strain  before 
they  can  stand  it;  but  if  this  is  done,  after  consequences  of 
any  kind  are  the  exception.  Unhappily  as  time  goes  on  the 
effects  of  age  and  of  constitutional  frailties  become  so  power- 
ful that  in  many  cases,  in  spite  of  every  care,  a  comparatively 
trivial  injury  often  leads  to  the  most  serious  results,  and  re- 
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covery  is  delayed  indefinitely^  or  remains  imperfect  pertiaps 
for  the  rest  of  life. 

Opportunities  for  examining  joints  shortly  after  they  have 
been  sprained  are  not  very  common,  though  they  occur  some- 
times when  a  patient  has  received  other  and  more  serious  dam- 
ag>e  in  the  same  accident.    By  taking  advantage  of  these  a 
fair  amount  of  information  has  been  obtained  with  regard  to 
ordinary  cases;  and  the  results  have  been  confirmed  by  Bon- 
net, of  Lyons,  and  others,  who  have  made  use  of  other  methods. 
^Cany  special  sprains,  however,  such,  for  example,  as  the  in- 
ternal derangement  of  the  knee-joint,  first  described  by  Hej', 
au^  still  involved  in  a  certain  amount  of  obscurity.    They  are 
Xiot  uncommon;  for  years  past  they  have  attracted  an  unusual 
Skmount  of  attention  from  the  inconvenience  they  cause,  and 
title  striking  character  of  the  symptoms  that  attend  them;  but 
tibe  joints  in  which  they  occur  are  so  complicated,  and  oppor- 
tTtinities  for  examining  them  so  rare,  that  there  is  not  as  yet 
^ny  settled  opinion  as  to  what  the  nature  of  the  accident  may 
't>«^    It  does  not  seem  unlikely  that  the  actual  displacement 
"v^auies  in  diflFerent  cases,  even  though  the  external  symptoms 
2ii?e  to  all  appearance  the  same. 

Generally  speaking,  the  tissues  on  one  side  of  a  joint  are 
OArerstretched  and  torn;  those  on  the  other  compressed  and 
oinished  together;  but  there  is  always  so  much  twisting,  and 
siich  a  difference  in  the  strength  and  power  of  resistance  of 
"ttke  various  structures,  that  unless  the  part  is  examined  with 
tilie  greatest  care  it  is  almost  impossible  to  say  what  actually 
li^w  given  way.    In  every  case  no  pains  should  be  spared  to 
find  out  the  whole  of  the  mischief  with  as  little  delay  as  possi- 
ble   There  are  many  instances  on  record  in  which  delayed 
ooBvalescence  has  been  due  solel^^  to  the  fact  that  a  displaced 
t:«iidon  or  other  structure  has  not  been  recognized  sufficiently 
^=2irly.    The  difficult^'-  increases  with  every  minute.     Immedi- 
ately after  a  sprain,  before  the  position  of  the  parts  has  been 
altered  by  attempts  at  movement,  or  concealed  by  swelling, 
the  nature  of  the  displacement  may  often  be  recognized  with- 
out much  trouble.    But  if  the  chance  is  lost,  the  part  begins 
^  throb  with  pain,  swelling  sets  in  and  obscures  everything, 
^ndit  is  often  necessary  either  to  place  the  patient  under  an 
^^Mesthetic  or  to  wait  until  the  extravasation  and  a^dema  have 
^^«en  dispersed. 
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Hcemorrhage  into  the  Skic. — ^Most  of  the  swelling:  that 
makes  its  appearance  immediately  is  due  to  the  blood  that 
pours  out  from  the  torn  vessels.  The  central  cavity  of  the 
joint  becomes  distended  with  fluid,  which  varies  in  character 
and  amount  according  to  the  number  and  size  of  the  vessels 
in  the  injured  part,  and  the  length  of  time  that  has  elapsed 
since  the  accident.  If  the  swelling  reaches  its  maximum 
within  the  first  few  hours,  it  is  probably  due  mainly  to  blood; 
if  twenty-four  hours  pass  by  before  this,  there  is  a  large  pro- 
portion of  lymph  mixed  with  it,  and,  at  the  same  time,  if  the 
joint  is  superficial,  some  heat  and  redness  of  skin.  The  amount 
is  very  variable;  sometimes  it  is  not  easy  to  detect  any  in- 
crease at  all;  at  others,  especially  if  no  steps  have  been  taken 
to  check  it,  the  distention  is  so  great  that  the  outline  of  the 
synovial  sac  may  be  traced  distinctly  beneath  the  skin.  The 
delicate  structures  lining  the  cavity  are  torn  and  bruised,  and 
the  vessels  continue  to  bleed  until  the  contraction  of  their 
walls  and  the  pressure  of  the  fluid  accumulating  roimd  them 
stops  the  flow.  Probably  the  blood  soon  coagulates,  as  it  does 
when  extra vasated  into  other  tissues  of  the  body;  and  at  a 
somewhat  variable  period  becomes  liquid  again.  At  least,  if 
a  joint  is  tapped  or  aspirated  a  few  days  a  fter  a  severe  sprain, 
it  is  found  to  contain  a  fluid,  which,  though  it  still  reddens  on 
exposure  to  air,  differs  from  blood  in  color,  a  nd  in  being  turbid 
from  floating  debris.  If  left  to  itself,  the  quantity  diminishes, 
and  it  undergoes  other  changes.  The  coloring  matter  slowly 
soaks  into  the  tissues  round,  so  that  they  remain  deeply  stained 
for  weeks;  the  floating  fragments  become  finer  and  flner,  until 
they,  too,  disappear;  and  at  length,  though  the  amount  re- 
mains excessive  for  a  considerable  time,  it  assumes  again  the 
character  of  the  natural  synovial  fluid. 

The  rent  in  the  capsule  may  be  almost  imperceptible,  merely 
a  superficial  line,  extending  across  part  of  the  cavity,  and  only 
marked  by  an  uneven  band  of  discoloration;  or  it  may  stretch 
right  across  from  one  side  to  the  other,  and  open  up  the  cellu- 
lar spaces  round.  It  is  especially  liable  to  give  way  along  the 
line  of  its  attachment  to  the  bone,  and  as  this  is  where  the 
blood-vessels  are  largest  and  most  abundant  it  accounts  in 
some  measure  for  the  amount  of  the  haemorrhage.  At  this 
point  there  is  a  considerable  thickness  of  soft  loose  tissue  with 
little  resisting  power,  and  the  fibres  are  more  widely  spread 
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sot  and  separated  from  each  other  than  they  are  elsewhere, 
80  that  when  a  strain  falls  on  them  it  attacks  them,  as  it  were, 
in  detail,  and  easily  overcomes  them.  It  is  very  unusual  not 
to  find  some  evidence  of  violence,  some  staining"  or  reddening 
at  this  point,  after  a  joint  has  been  sprained. 

Hoemorrhage  in  the  Synovial  Wall. — The  extravasation 
is,  however,  not  limited  to  the  interior.  If  the  cavity  is  opened 
ttere  are  patches  of  it,  apparently  adherent  to  the  inner  wall, 
but  really  situated  w^ithin  its  substance,  covered  over  by  so 
delicate  a  film  of  tissue  that  they  can  be  plainly  seen  through 
it  Most  of  these  disappear  at  length.  They  merely  leave  a 
thickened  and  discolored  spot,  which,  as  a  rule,  is  well  out  of 
the  way,  and  causes  no  inconvenience.  If,  however,  they  occur 
in  a  part  of  the  joint  where  the  lining  membrane  is  loose  and 
thrown  into  folds  when  at  rest,  or  where  there  are  many 
fringes  and  outgrowths  well  protected  from  pressure,  as  round 
the  neck  of  a  bone,  they  sometimes  lead  to  great  annoyance. 
A  hard,  unyielding  patch  is  formed  in  the  smooth  and  supple 
▼aU;  its  flexibility  is  lost,  and  it  cannot  yield  itself  kindly  to 
the  movements  of  the  joint,  but  drags  on  the  other  parts,  and 
acts  as  a  continual  source  of  irritation  and  pain. 

These  changes  are  not  confined  to  spi'ains;  they  occur  after 
other  injuries  with  almost  equal  frequency,  and  may  always 
l>e  suspected  when,  long  after  an  accident,  some  particular  or 
unusual  spot  remains  tender,  or  one  special  movement  is  lim- 
ited in  extent.  They  are  particularly  common  in  the  deeper 
layers.  The  soft  cellular  pads  that  are  developed  in  and  round 
joints,  for  the  purpose  of  filling  up  spaces  that  varj'  in  size 
^th  every  movement,  are  generally  deeply  stained  with  blood. 
U  this  is  absorbed  again  no  ill  result  follows;  but  it  often  hap- 
pensj  from  the  soft  and  yielding  nature  of  the  tissues  at  these 
places,  and  from  the  way  in  which  they  are  protected  from 
pressure,  that  when  a  joint  is  kept  at  rest  in  one  position  this 
is  never  thoroughly  carried  out.  The  blood  remains  for  a  long 
time  without  changing,  and  then  slowly  becomes  organized 
into  a  dense,  unyielding  mass.  The  pad  which  was  intended 
to  give  way  before  the  faintest  pressure,  and  accommodate 
^If  to  every  change  of  position,  becomes  hard  and  dense, 
and  moulded  to  one  form.  So  long  as  the  limb  remains  at 
'W  it  is  fairly  comfortable;  as  soon  as  it  is  moved  there  is 
pain,  because  the  pressure  is  no  longer  distributed  evenly  over 
the  whole  surface. 
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BurscE. — Changes  of  a  similar  character  are  ver>'  prone 
occur  where  there  are  spaces  near  jomts,  iu  which  blood  or'' 
other  fluids  collect  after  injuries.  They  may  be  bursje  or 
mere  interspaces  in  the  cellular  tissue,  witliout  any  well- 
marked  limit;  some  are  deilnite  in  shape  and  position,  exist- 
ing",  at  least  iu  adults^  in  al!  alike;  but  many  are  accessory, 
developed  liere  and  there  by  tlie  aceideutal  friction  of  one 
struetui'c  on  another, and,  therefore,  dillering  in  size  and  shape 
and  position  in  each  individual.  Whatever  they  are,  they  act 
as  receptacles  for  the  blood  which  is  extravasated  into  the 
tissues  after  sprains  and  other  injuries.  It  collects  in  them 
and  distends  them,  lining*  their  interior  with  a  layer  of  false 
membrane,  which  slowly  becomes  or^inized  and  makes  their 
wall  dense  and  hiird,  Thi*u  they  become  tender  and  painful; 
their  surfaces  are  roughened  ami  irregruhir:  they  obstinict  in- 
stead of  assisting*  tlie  movement  of  one  part  on  another;  and 
often,  by  iuducin;;'  the  patient  to  keep  llie  part  at  rest,  they 
lead  to  other  changes,  tin?  importance  of  which  is  altogether 
out  of  proportion  to  tlie  si:*verity  of  the  original  injury. 

Some  of  tliese  bursal  swelling's  are  very  perplexing.  In 
many  cases  where  there  is  a  lar^'^e  cavity  overlying  a  joint  it 
is  very  diltieult  to  tell  whether  the  fluid  is  really  in  tlie  synovial 
sac  of  the  joint  or  outside  it.  It  may  reproduce  the  shape  ex- 
actly, and  by  its  tension  prevent  the  nniscles  from  contracting* 
as  much  as  if  the  capsuh?  itself  were  disteuded. 

In  others,  especially  when  the  swelling  is  recent,  and  thero 
is  something  firm  behind,  such  as  a  lu>ne  or  the  wall  of  the 
chest,  the  imitation  of  a  fracture  is  surprisingly  good.  There 
is  a  sensation  of  crackling,  w^hen  the  part  is  handled,  closely 
similar  to  that  produced  by  rubbing  together  the  tAvo  ends  of 
a  broken  bone.  It  is  really  due  to  the  dense  tluid  being  pressed 
througli  the  mesh  work  of  connective-tissue  interspaces  which 
make  up  the  interior  of  most  of  these;  and  it  may  nearly 
always  be  distinguished  (independently  of  the  absence  of  the 
other  signs  of  fracture)  by  the  difticulty  there  is  in  eliciting  it 
a  second  time,  until  either  the  lluid  is  driven  back  again  or 
some  moi^  allowed  to  accumulate.  There  is  no  tlifbculty  in 
feeling  it  once,  but  it  is  very  hajxl  to  demonstrate  it  to  another 
person. 

When  extravasated  blood  collects  in  the  space  between  the 
shoulder-blade  and  the  back  the  sensation  is  most  deceptive. 
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I  have  known  many  instances  in  which  a  mistake  has  teen 
made  through  relying  on  this,  fractures  of  various  parts  of 
bone  having  been  diagnosed,  in  spite  of  the  absence  of  displace- 
ment and  of  tenderness  on  pressure.  This  occurs,  too,  in  other 
situations.  In  one  case  in  particular  the  patient,  who  had  on 
a  previous  occasion  suffered  from  several  fractures  in  different 
parts  of  his  body,  was  so  flrml^^  convinced  that  his  collar-bone 
was  broken  that  nothing  could  make  him  believe  the  contrary. 
He  had  sustained,  certainly,  a  severe  fall  on  his  shoulder,  and 
was  badl3^  bruised;  there  was  great  difBculty  in  raising  his 
arm  from  the  side,  and  the  whole  region  was  much  swollen ; 
but  there  was  no  displacement  of  any  kind,  and  the  tenderness 
was  general,  not  limited  to  any  one  definite  spot,  as  it  would 
have  been  in  the  case  of  a  fracture.  On  manipulation,  how- 
ever, the  most  distinct  crepitus  would  be  obtained,  especially 
when  the  arm  was  lifted  up,  and  the  shoulder  grasped  firmly 
from  before  backward  by  the  finger  and  thumb;  and  it  was 
so  definite  in  character,  and  so  perceptible  to  the  patient,  that 
he  was  absolutely  sure  that  it  came  from  his  collar-bone.  Not 
until  ten  days  had  passed,  when  he  could  use  his  limb  freely 
in  all  directions  without  pain,  would  he  admit  that  the  fract- 
ure (if  it  was  one)  had  united  very'  much  more  rapidly  than 
those  he  had  sustained  on  a  previous  occasion. 

In  this  case  there  was  undoubtedly  a  large  extravasation 
of  blood  into  the  bursa  which  covers  in  the  shoulder  joint. 
Very  likely  its  walls  were  torn,  or  crushed  and  bruised  with 
Some  of  the  muscular  fibres  lying  over  it.  Raising  the  arm 
pressed  its  sides  together,  so  that  the  fluid  was  driven  from 
one  part  to  another,  and  squeezed  among  the  irregular  meshes 
^hat  lined  the  interior.  Later  on  this  was  absorbed;  the 
staining  made  its  appearance  in  the  usual  situation,  under  the 
Orders  of  the  deltoid,  and  as  there  was  no  permanent  thick- 
ening or  rigidity  of  the  walls,  movement  was  completely  re- 
gained. All  cases  are  not  so  fortunate.  It  is  not  uncommon 
^  tod  the  interior  of  this  bursa  lined  in  all  directions  with 
shaggy  villous  projections,  hanging  down  in  the  ca\ity,  the 

^^^esult  of  repeated  injury  or  inflammation,  and  the  cause  of 

<^on8tant  inconvenience  and  even  pain. 

The  Ligaments. — The  extent  to  which  the  ligaments  are 

ujjured  varies  quite  as  much.     It  is  no  uncommon  thing  to 

tod  the  strongest  in  the  body,  such  as  the  internal  lateral 
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lig-ament  of  the  knee  or  ankle,  completely  torn  across*  and  the 
joint  as  full  of  blood  as  it  can  be;  or,  on  the  other  hand,  there 
may  be  scarcely  a  bruise  or  tear.  They  are  really  pail  of  the 
capsule  uniting:  together  the  ends  of  the  bones.  The  structure 
is  the  same  in  all  essential  particulars,  and  they  are  practically 
continuous;  only  the  arrangement  is  different;  in  the  one»  the 
fibres  are  scanty  and  weak,  with  many  and  largre  inter-fihrillar 
spaces;  in  the  other,  they  are  arranged  in  closely  woven  bun- 
dles, parallel  to  each  other,  and  so  tense  as  scarcely  to  admit 
of  any  elongation  by  sudden  violence.  They  may  tear,  es- 
pecially small  portions  of  tJxem  here  and  tliere,  so  that  the 
whole  thickness  is  not  broken  across  at  any  one  spot;  but  they 
will  not  stri*tclL  It  is  true  that  under  certain  conditions  they 
do  become  elongated,  but  this  only  happens  when  the  strain  is 
continuous,  and  lasts  for  some  considerable  time.  A  slight 
degix*e  of  inflammation  sets  in  then,  and  under  its  influence 
the  fibrils  soften  until  they  yiidd 

Sometimes  ligiinientsgive  way  m  the  middle,  but  it  is  more 
common  for  them  to  separate  from  the  bone,  or  to  wrench 
from  it  a  small  thin  scale  corresponding  to  their  attachment* 
This  is  due  in  part  to  the  arrangement  of  tlieir  fibres.  In  the 
centr<?  they  are  woven  closely  together,  and  form  a  rounded 
huuille  of  great  sti'ength;  at  the  ends  they  spread  out  like  a 
fan,  so  as  to  seciire  a  wider  attachment.  By  this  their  mutual 
support  is  lost,  and  the  course  of  the  fibres  is  altered,  so  that 
the  direction  of  the  strain  no  longer  coincides  equally  w^ell  with 
that  of  all  the  strands.  Owing  to  this  they  give  way  much 
more  easily.  A  ligament  that  can  resist  successfully  a  straight 
pull  of  great  violence  yields  at  once  to  a. twisting  force  of 
much  less  severity,  b(»cause  this  falls  on  the  fibres  unequally, 
one  by  one,  and  tears  them  from  their  attachment. 

Infra-art icnlar  Ligaments, — Some  of  the  structures  that 
lie  in  the  interior  of  joints  occasionally  sntTer  in  a  peeidiar 
manner.  Int<^i'-osseous  ligaments,  formed  of  very  short  nu- 
merous bands  of  fibres  connecting  immediately  two  roughened 
bony  surfaces,  rarely  give  way,  owing  to  theu'  great  strength, 
the  hone  yielding  instead;  but  the  discs  of  fibro<*artilage, 
which  are  interposed  in  places  between  the  bones  for  the  pur- 
pose of  deepening  the  sockets,  and  modifying  the  elTect  of 
shocks*  are  very  liable  to  sntTer.  Sometimes  they  are  bruised 
or  crushed;  more  often  they  are  torn  from  their  attachments 
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and  displaced^  so  that  they  interfere  with  the  working  of  the 
joint.  Or,  without  being"  actually  separated,  they  may  be  so 
stretched  that  the  result  is  much  the  same.  This  is  best 
known  in  the  knee;  in  other  joints  in  which  discs  of  this  kind 
are  found  they  are  so  much  smaller  and  so  firmly  fixed  that 
they  rarely  grive  rise  to  any  inconvenience.  In  the  knee  they 
are  very  large;  their  normal  range  of  movement  is  very  con- 
siderable, and  they  are  so  loosely  held  that  displacement  is 
not  only  easy,  but,  when  it  has  once  been  produced  (owing  to 
the  feebleness  with  which  repair  takes  place),  is  always  liable 
to  occur  again. 

The  Knee. — I  am  not  aware  that  there  has  ever  been  an 
opportunity  for  examining  the  interior  of  a  knee  joint  shortlj^ 
after  this  had  happened  for  the  first  time,  and  before  the  disc 
lias  been  replaced.  Indeed,  from  the  nature  of  the  accident,  it 
is  scarcely  likely  there  could  be  such,  except  under  the  strang- 
est coincidence ;  but  on  several  occasions  the  joint  has  been 
opened  and  the  displacement  verified  after  it  has  occurred  re- 
peatedly. And  often  the  patient  is  aware  of  a  projection  from 
the  side  of  the  knee,  caused  by  the  displaced  disc.  There  is, 
therefore,  no  question  as  to  the  nature  of  the  accident,  but,  as 
has  been  already  mentioned,  it  is  b^^  no  means  certain  that 
this  explanation  serves  for  all  the  various  forms  of  internal 
derangement  that  have  been  described,  even  when  full  allow- 
ance is  made  for  the  different  directions  in  which  it  may  take 
place. 

The  Fingers. — The  finger  joints,  again,  are  the  seat  of  a 
peculiar  kind  of  injury  somewhat  similar  to  this.  They  all  of 
them  belong  to  the  class  of  hinge-joints,  admitting  free  move- 
ment so  far  as  flexion  is  concerned,  but  exceedingly  little  in  any 
other  direction.  On  the  under  surface  of  each  there  is  a  plate 
of  fibro-cartilage,  similar  in  structure  to  the  discs  in  the  knee 
joint,  and,  like  them,  helping  to  deepen  the  socket  in  which 
the  head  of  one  bone  rotates.  In  fact,  this  is  the  chief  bond  of 
union  between  the  bones,  but  while  it  is  so  firmly  united  to 
one  that  it  is  almost  impossible  to  tear  it  off  with  any  reason- 
able degree  of  force,  the  fibrous  tissue  that  binds  it  to  the 
other  is  soft  and  flexible,  so  as  not  to  interfere  unduly  with 
tte  action  of  the  joint.  Sometimes  it  happens  in  severe 
^n^ches,  especially  when  the  finger  is  forced  backward,  that 
this  plate  of  cartilage  is  torn  from  its  attachment,  and  slips 


398 


Sprains ;  their  Consequences  and  Treatment. 


up  between  tlie  bones,  so  that  when  the  force  is  past  they  can- 
not resinne  their  natural  position. 

Mitchell  Banks  has  shown  how  this  occurs  in  the  joiAt  be- 
tween the  index  finder  and  the  hand,  in  which  it  is  most  com- 
mon; and  I  have  met  with  several  instances,  not  only  there, 
but  in  other  joints  also.  It  is  an  exceedingly  painful  accident, 
often  causing:  fainting:  and  sickness.  The  defurmitj-  is  xt^ry 
conspicuous,  especially  in  the  back  of  the  joint,  thougrh  it  is  not 
so  g:reat  as  that  of  a  true  dislocation  or  when  a  bone  is  broken. 
The  finger  is  kept  shg'htly  bent.  By  using  the  other  hand  the 
patient  can  move  it  through  a  considerable  angle,  but  he  can- 
not either  straighten  it  out  or  bend  it  thoroughly  into  the  palm. 
No  amount  of  force  produces  any  effect  in  the  displacement;  it 
is  due  to  the  cartilage  which  has  slipped  between  the  ends  of 
the  bones  and  prevents  them  mo\ing  freely  on  each  other. 
Until  this  is  released  from  its  position  the  deformity  must 
remain  unrelieved.  If  left  to  itself  the  linger  genemlly  re* 
covers  a  good  deal  of  its  power^  but  the  appearance  is  very 
unsightly. 

The  Muscles. — The  muscles  round  joints  rarely  escape  when 
the  sprain  is  severe,  though  the  injury  may  at  first  be  masked 
by  other  symptoms.  Bouietimes  it  is  very  serious,  but  tliis 
depends  probahly  un  their  condition  at  the  moment  of  the  ac- 
cident. If  the3-  are  firmly  contracted  and  n^ady  to  resist*  the 
joint  does  not  sulT^'r  unless  they  are  oveixome,  and  then  the 
injury  is  generally  too  great  to  be  called  a  sprain.  Most  often 
they  are  taken  In'  surprise,  and  are  hurt  more  hy  their  own 
sudden  and  spasmodic  ell'ort  at  recovery  than  by  an^^thmg  else. 

The  weakest  part  of  a  muscle  varies  a  good  deal  according 
to  its  shape.  When  they  are  short  and  broad,  with  wide  at- 
tachments to  the  bones  and  Hrmly  hound  dowu  by  sheets  of 
fibrous  tissue,  thei*e  does  not  seem  to  be  any  defmite  rule. 
Probably  the  part  that  gives  way  first  is  determined  mainly 
by  individual  peculiarities  of  structure;  but  when  they  are  of 
considerable  length,  and  attaeht*d  to  distant  bones  by  rounded 
tendons,  the  weakest  part  is  the  line  of  junction  between  the 
muscular  fibres  and  the  connective  tissue.  It  is  at  this  point 
that  they  tear,  causing  a  great  extravasation  of  blood,  and 
giving  rise*  to  a  swelling  which  at  flr-st  is  soft  and  Jluctuating, 
but  which  soon  becomes  hard  ami  solid,  and  may  persist  in  that 
condition  for  an  almost  indeOnite  period. 
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■  This  often  happens  when  the  fibres  are  torn  across,  while 
K      the  dense  unyielding^  sheath  that  surrounds  them  remains  in- 

■  tact     The  extravasated  blood  is  tightly  bound  down,  and 

■  forms  a  hard  resisting^  nodule,  the  nature  of  which  can  only 
be  ascertained  by  the  rapidity  with  which  it  occurs  and  the 
way  in  which  it  is  confined  to  the  limits  of  the  muscle.  I  have 
recently  had  under  my  care  a  patient  with  a  nodule  of  this 
kind  in  one  of  the  muscles  of  the  neck  just  where  the  tendinous 
and  muscular  fibres  meet.  It  made  its  first  appearance  quite 
suddenly  during  a  violent  effort,  with  all  the  characteristic 
si^ns  of  muscular  rupture,  more  than  a  year  before,  but  in 
spite  of  energetic  treatment  by  massage  and  other  methods  it 
was  nearly  three  months  before  it  finally  disappeared. 

When  a  muscle  gives  way  completiely,  it  is  usually  at  the 
same  spot.  A  curious  instance  of  this  is  not  uncommon  among 
butchers.  They  occasionly  lose  the  last  joint  of  their  thumb 
by  catching  it  in  a  hook  and  tearing  it  off.  The  skin  and  the 
U^ments  give  way  at  the  seat  of  injury,  but  the  tendons  of 
the  muscles  retain  their  connection  with  the  bones.  The  long 
flexor  is  pulled  out  of  its  sheath  for  five  or  six  inches,  one  end 
i^maining  attached  to  the  bone,  the  other  bringing  away  with 
it  torn  shreds  of  the  muscular  fibres  that  have  given  way  above 
tlie  wrist. 

Rtder^s  Sprain. — Sometimes    the    muscles  are    torn  and 

^ti^ined  without  the  joints  being  hurt  at  all.     Those,  for  ex- 

^Hiple,  that  lie  on  the  inner  side  of  the  tliigli  occasionally  give 

^ay  under  the  semi- voluntary  grip  b.y  which  a  rider  secures 

*^i«  seat  when  his  horse  swerves  or  bolts  round.     There  is  a 

^^dden  sharp  contraction,  a  sensation  of  something  giving  way, 

^lad  a  feeling  that  the  hold  on  the  saddle  is  gone.    A  dull  ach- 

^^^  pain  sets  in  at  once,  and  grows  worse  and  worse  with  every 

^^tempt  to  proceed;  the  part  begins  to  swell  as  the  blood 

X^'Ours  out  from  the  torn  vessels;  a  peculiar  warm  trickling 

^'^Bsation  is  felt  down  the  inner  side  of  the  leg,  and,  as  a  rule, 

^lie  rider  is  compelled  to  dismount.     When  standing,  the  symp- 

^^^■^^ras  are  not  quite  so  severe,  but  the  least  attempt  to  bring 

^liat  group  of  muscles  into  play  again,  or  to  remount,  makes 

^Ifcem  tenfold  worse. 

The  kind  of  injury  is  well  known,  and  is  usually  recognized 
^t;once.  It  is  due  to  the  rupture  of  the  tendon  that  stands 
^^^vit  under  the  skin  on  the  inner  side  of  the  thigh;  sometimes  it 
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gives  way  near  the  bone,  so  that  the  gap  can  be  felt,  but  more 
often  the  muscular  fibres  are  torn  away  from  it  without  leav- 
ing any  distinct  interval.  The  extravasation  is  often  very  ex- 
tensive, and  it  may  be  weeks  before  the  last  traces  of  the 
staining  finally  disappear.  Every  endeavor  must  be  made  to 
keep  it  as  much  as  possible  within  bounds.  A  stirrup  leather 
may  be  tied  tightly  round  the  part  as  a  temporary  measure; 
but  a  much  more  effectual  method  is  to  buckle  a  long  strap  of 
webbing  round  the  thigh,  outside  the  breeches.  It  must  be 
well  padded,  on  the  inner  side,  over  the  point  where  the  muscle 
is  torn,  and  coming  up  in  front  and  behind,  should  cross  over 
the  hip  and  be  carried  round  the  waist.  Where  the  laceration 
is  complete,  some  such  appliance  may  be  permanently  required. 

Rider's  Bone. — A  long  slender  spine  of  bone  which  is  oo- 
casionally  met  with  in  connection  with  these  tendons  probably 
has  its  origin  in  the  same  kind  of  injury.  It  is  known  as 
rider's  bone,  from  its  being  found  chiefly  in  those  who  have 
spent  a  large  proportion  of  their  lives  in  the  saddle.  Some- 
times it  causes  a  good  deal  of  inconvenience  by  the  way  in 
which  it  interferes  with  the  flexibility  of  the  part;  but  more 
often  its  existence  is  hardly  known,  as  it  lies  buried  in  the  sub- 
stance of  the  tendon  itself.  If  the  history  is  inquired  into,  it  is 
always  said  to  have  developed  after  one  single  severe  strain; 
but  comparing  it  with  similar  formations  in  other  tendons,  it 
seems  more  probable  that  it  is  due  to  the  constant  bruising  to 
which  the  muscles  are  subjected.  Probably  it  is  formed  from 
the  organization  of  lymph  thrown  out  from  time  to  time. 

Rider's  Bursa. — Other  troubles  also  are  produced  in  this 
way.  A  soft  fluctuating  swelling  sometimes  makes  its  ap- 
pearance underneath  the  tendon,  high  up  in  the  groin.  80 
long  as  the  muscle  is  in  action  it  is  tense  and  flrm,  as  soon  as 
it  is  relaxed  it  becomes  soft  and  flaccid ;  but  it  cannot  be  dis- 
persed, or  even  reduced  in  size,  by  pressure.  In  one  case  under 
my  care,  considerable  improvement  was  effected  by  rest  and 
blistering,  but  I  am  afraid  it  was  not  permanent.  The  patient 
was  a  man  who  had  been  accustomed  to  a -great  deal  of  rough 
riding,  and  it  seemed  to  cause  him  considerable  annoyance. 
The  thing  of  which  he  complained  most  was  a  sensation  of 
weakness,  similar,  apparently,  to  that  which  is  so  often  ex- 
perienced in  the  hand  when  there  is  a  ganglion  on  the  back  of 
the  wrist;  but  it  was  doubtful  if  there  was  any  actual  loss  of 
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power.  The  swelling  had  made  its  appearance  slowly-,  and  was 
still  increasing^  when  he  came  to  see  me,  so  that  it  evidently  was 
not  due  to  any  extravasation.  Most  probably  it  resulted  from 
^l^e effusion  poured  out  after  repeated  strains;  and,  as  he  could 
not  give  up  his  occupation,  it  is  certain  to  increase,  until  it 
^nds  either  in  inflammation  and  suppuration  or  else  in  the  for- 
naa.tion  of  a  bursa. 

Lawn  Tennis  Leg. — Lawn  tennis  leg*  is  another  instance, 
rixis was  a  well-known  form  of  accident  long  before  lawn  tennis 
^^aw  ever  play ed ;  but  it  has  become  so  much  more  common, 
^«  the  game  has  grown  popular,  that  perhaps  the  name  is  not 
inappropriate.    It  is  most  frequently  met  with  in  men,  es- 
pecially in  those  who,  as  youth  passes  by,  are  beginning  to  in- 
cv"iease  in  weight,  and  whose  muscles  are  somewhat  out  of 
training;  but  not  improbably  there  are  other  causes  too.    It 
is  decidedly  rare,  for  instance,  among  the  laboring  classes;  I 
a.m  not  aware  myself  of  having  seen  any  example  among  the 
OTit>patients  at  hospitals;  and,  whether  it  is  worth  anything  or 
not,  it  is  certain  that  in  a  very  large  proportion  of  the  cases 
aome  evidence  of  gout  may  be  found,  not  necessarily  of  any 
very  acute  attack,  but  merely  of  those  indefinite  forerunners 
^rhich  are  often  quite  as  distinctive.    Generally  speaking,  it 
occurs  during  some  sudden  and  violent  effort,  a  sudden  spring 
torward  to  take  a  ball,  for  example;  but  the  merest  slip  is 
enough.    Indeed,  in  some  cases  it  is  so  difficult  to  obtain  a 
definite  history  of  such  an  accident  that  I  am  rather  sceptical 
3«toits  really  being  required.    I  have  known  at  least  one  in 
^hich  it  occurred  while  the  patient  was  walking  along  a  level 
^d,  on  which  there  was  not  even  a  projecting  stone. 

The  symptoms  are  exceedingly  characteristic.  All  of  a 
sudden  there  is  a  sharp  stab  of  pain  in  the  calf  of  the  leg;  the 
patient  stops  instantaneously,  lifts  his  foot  from  the  ground, 
^nearly  always  looks  round  to  see  if  some  one  has  not  struck 
ten  a  violent  blow  with  a  stick  oi'  a  stone.  Rest  his  weight 
on  the  leg  he  cannot;  the  pain,  it  is  true,  does  not  continue 
^th  the  same  intensity,  but  the  recollection  is  such  that  noth- 
Jngwill  induce  him  to  try.  When  the  part  is  examined,  there  is 
gwieraDy  nothing  to  be  seen;  but  there  is  an  exceedingly  ten- 
der spot  in  the  substance  of  the  calf,  and  sometimes  a  slight 
depression  can  be  felt.  Later  on,  marks  of  bruising  make  their 
appearance,  yellow  at  first,  but  gradually  becoming  darker  as 
26 
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the  coloring-  matter  approaclies  the  surface,  *ind,  .creiierally 
speaking,  most  plain  toward  the  lower  part  of  the  le^r,  even 
when  the  painful  spot  is  nearer  to  the  knee.  This,  however, 
is  liable  to  be  modified  considei^bly  if  the  part  is  well  band- 
agr*^d.  In  one  or  two  eases  I  have  noted  a  slig^ht  deg-ree  of 
piitfy  swellini^  behind  the  ankle,  and  it  is  said  that  occasionally 
the  foot  is  deflected  somewhat  from  the  straight  bne;  but  this 
I  have  never  seen  myself,  ami  I  should  feel  inclined  to  assign 
it,  when  it  is  present,  to  secondary  changes  taking-  place  in 
tht^  smaller  joints  of  the  foot,  consequent  on  the  very  unequal 
and  unfair  dej^^^ee  of  strain  thrown  on  them. 

The  usually  receiveii  explanation  of  this  very  striking"  acci- 
dent is  that  it  is  the  result  of  the  rupture  of  an  exceedingly 
small  muscle,  known  as  the  plantaris,  situated  in  the  substance 
of  the  calf  of  the  legf.  The  muscle  itself  is  in  many  respects 
most  peculiar;  it  is  very  deeply  placed,  lying  under  the  larg*est 
nuiscle  of  the  calf,  is  itself  exceedingly  short  and  weak,  being" 
rarely  three  inches  longr*  and  is  provided  with  a  prodig-iously 
long  tendon,  which  either  joins  the  tendo  Acluilis  at  the  back 
of  the  heel,  or  else  is  attached  to  the  bone  in  close  proximity  to 
it.  Whetht*!"  rupture  of  such  a  structure  can  take  place  or  not 
is  almost  impossible  to  prove;  the  fact  is  commonly  asserted, 
and  it  is  usually  admitted  as  an  explanation  of  the  symptoms, 
but  1  am  not  aware  of  any  instance  in  which  it  has  been  actu- 
ally shown.  It  is  quite  certain  that  the  same  ellect  may  be 
produced  by  other  causes. 

This  explanation,  for  example,  does  not  answer  when  the 
same  accident  occurs  twice  in  the  same  le^  at  dilferent  places. 
A  striking"  instance  of  this  recently  came  under  m,>'  notice,  the 
interval  between  the  two  occurrences  being-  only  a  few  weeks. 
On  the  first  occasion  the  middle  of  tht"  calf  of  the  leg-  was  the 
part  involved ;  on  the  second  It  was  at  least  four  inches  lower 
down,  and  nearer  to  the  ankle.  Nor  was  this  to  be  explained 
as  the  rupture  of  muscidar  adhesions  that  had  developed  dur- 
ing the  period  of  convalescence;  for  not  only  had  there  been 
nothing  to  occasion  them  in  this  locality,  but  recovery  was 
practically  perfect,  su  that  the  patient  could  walk  without  in- 
convenience, and  Without  any  apparent  limping.  Tlie  second 
accident  was  precisely  of  the  same  nature  as  the  first;  there 
was  the  same  sharp  stab  of  pain,  with  tenderness,  and  a  slight 
amount  of  swelling:,  and  the  same  feeling:  that  it  was  impossible 
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to  place  the  foot  upon  the  ground ;  but  clearly  it  could  not  be 
due  to  the  tendon.  This,  if  it  had  united  at  all,  could  not  have 
l>een  suflftciently  firm  to  withstand  a  strain  that  compelled  it 
t.o  grive  way  at  another  part.  The  scar  could  not  have  been  so 
stron;^  as  the  ori^nal  structure. 

W.  Hood  (Lancet,  1884)  considers  that  it  is  the  result  of 
t.he  rupture  of  some  portion  of  the  muscular  or  tendinous 
structure  of  the  calf,  without  specifying  it  more  particularly; 
and  no  doubt  this  is  correct  in  many  instances,  especially  when 
a  depression  can  be  felt  by  the  flngx^r  where  the  fibres  have 
given  way.  Rupture  of  the  plantaris,  which  is  comparatively 
a  deeply-seated  muscle,  could  never  cause  this.  I  would  vent- 
ure to  suggest,  however,  that,  in  those  cases  at  least  in  which 
the  amount  of  blood  extra vasated  is  considerable,  the  cause  is 
connected  with  the  condition  of  some  of  the  deep  intermuscu- 
lar veins.  In  many  instances  they  are  unusually  large;  they 
become  varicose,  nearly  to  as  great  an  extent  as  the  superficial 
ones,  and  there  is  no  doubt  that  sometimes  they  give  way,  or 
become  blocked  by  the  development  of  coagula  in  their  in- 
terior. This  naturaUy  causes  very  severe  pain,  owing  to  the 
^ajMn  which  the  nerve-fibres  are  stretched  or  compressed ;  and 
unless  absorption  is  completed  very  soon,  is  sure  to  leave  be- 
bind  a  considerable  degree  of  stiffness.  The  degree  of  pain 
that  is  caused  by  the  rupture  of  a  small  vein,  especially  when 
the  extra  vasated  blood  is  bound  down  by  surrounding  text- 
ures, is  something  surprising  so  long  as  it  lasts. 

The  method  of  treatment  to  be  adopted  in  these  cases  is 

admirably  described  by  the  sam,e  writer.     He  recommends 

thsit  as  soon  as  possible  after  the  accident  the  patient  should 

be  placed  in  the  recumbent  position,  with  the  injured  leg  raised 

at>ove  the  level  of  his  head,  and  should  be  kept  in  this  position 

for  five  minutes.    This  is  very  important  for  two  reasons.    In 

the  first  place,  the  leg  is  emptied  at  once  of  all  superfluous 

^lood,  so  that  the  swelling  soon  goes  down.    When  a  limb  is 

'^ised  in  this  fashion  the  artery  contracts;  much  less  blood 

ftovrsto  it,  and  the  veins  are  so  rapidly  emptied  that  if  a  su- 

P^rtcial  one  has  given  way  this  alone  is  sufficient  to  stop  the 

^^eeding.    The  calf,  which  is  enlarged  and  hard,  returns  to  its 

>^onnal  size,  and  the  patient  at  once  obtains  relief  from  the 

distressing  feeling  of  tension.     But  besides  t  his,  if  the  elevation 

^^  the  limb  is  neglected,  the  plaster  next  to  be  described  is 
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loosened  by  the  subsidence  of  the  swelling'*  and  requii-es  to  be 
replaced  in  a  few  liours*  He  then  advises  that  while  the  leg 
is  still  raised  strips  of  adhesive  plaster,  each  an  inch  and  a 
half  in  width  and  of  length  adapted  to  the  size  of  the  liinb^ 
should  be  applied  from  two  inches  above  the  ankle  joint  to 
above  the  thickest  part  of  the  calf,  somewhat  as  strapping'  is 
applied  in  tlie  treatment  of  chronic  ulcers  of  the  le^.  As  soon 
as  it  is  applied  the  patient  should  be  directed  to  walk  about 
the  roonij  and  to  place  the  heel  flrndy,  or  at  least  fully,  on  the 
ground  at  each  step.  For  the  first  doxen  steps  he  will  prob- 
ably hesitate,  and  will  retain  more  or  less  of  the  iinxp  with 
which  he  entered;  but  after  a  short  time,  finding  that  his  pain 
is  diminished  or  possibly  removed,  he  will  g^in  confidence,  and 
will  walk  with  a  pride  in  his  own  performance  wiiich  is  very 
interesting  to  witness.  Tliis  description  is  exceeding^ly  accu- 
rate r — *' Until  this  point  is  reached  he  should  not  be  suffered 
to  depart;  for,  if  he  does  not  walk  properly  before  he  leaves 
the  surgeon,  he  will  hesitate  still  more  when  alone,  and  will 
be  likely  to  return  to  the  ungninly  progression  which  he  ex- 
hibited at  the  commencement  of  the  interview.  Success  In 
walking,  in  the  first  instance,  will  depend  largely  upon  thf 
temperament  of  the  injured  pei^son.  A  resolute  man,  who  be- 
lieves in  his  doctor,  will  walk  at  once,  while  a  more  timid 
patient  will  reipure  coaxing  and  urging.  The  chief  trouble 
will  be  with  the  sceptical  man,  who  has  his  own  '  views'  about 
the  injur^^  and  who  will  expn'ss  them  in  such  questions  as, 
*  Well,  but  do  you  not  tiiink  there  is  a  risk  of  infiaming  my 
leg?"  *  Shall  I  not  make  the  internal  wound  larger?'  and  so 
forth.  With  reasonable  care  neither  to  jerk  the  leg'  nor  to 
twist  the  ankle  on  uneven  ground,  the  patient,  as  5=oon  as  the 
plaster  is  applied,  may  walk  about  as  usual.  By  the  third 
day  the  plaster  will  be  somewhat  loose,  and  the  patient  will 
say  that  he  is  not  quite  so  comfortable  as  before,  and  is  less 
inclined  to  trust  his  leg.  The  strapping  should  be  reapplied, 
and  he  will  at  once  feel  more  secure  and  better  able  to  walk. 
Four  days  may  elapse  before  the  next  strapping',  which  may 
be  left  untouched  for  a  week,  but  the  application  should  be 
continued  at  intervals  until  the  patient  is  quite  convinced  of  his 
ability  to  do  without  it.  On  the  first  occasion  very  little 
pressure  is  desirable,  and  mere  laying  ou  of  the  plaster  will  be 
sufficient.     Subsequent  strappings  should  be  tighter,  but  never 
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so  tight  as  to  produce  a  sense  of  unpleasant  constriction,  a 
rule  which  must  be  especially  borne  in  mind  in  applying  the 
first  aud  last  piecr.  The  amount  of  walkiiitr  should  he  increased 
daily,  and  after  the  third  day  the  patient  should  go  up  and 
down  stairs  freely  in  the  usual  manner.  Until  then  his  ascents 
and  descents  may  be  infantile/' 

I  would  only  add  that  in  those  cases  in  which  I  believe  the 
real  cause  to  have  been  the  rupture  of  some  deep-seated  %*ari- 
cose  vein,  I  have  found  the  above-mentioned  method  of  treat- 
ment as  successful  as  whcTi  the  muscular  fibres  were  plainly 
torn.  In  otlier  parts  of  the  body  partial  rupture  is  equally 
common.  Sometimes  only  the  sheath  of  fibrous  tissue  that 
surrounds  the  muscles  *?ives  way;  the  soft  tissue  is  squeezed 
out  through  the  rent,  and  so  tightly  constricted  at  the  opening- 
that  it  becomes  forced  into  the  shape  of  a  mushroom.  I  have 
seen  this  in  tlie  extensor  muscle  on  the  front  of  the  thigh.  It 
was  attributed  at  the  time  to  the  fact  that  tlie  patient  received 
a  violent  blow  on  the  spot  from  a  blunt  piece  of  iron  at  the 
moment  of  vigorous  contraction.  The  symptoms,  however, 
were  not  well  marked,  and  as  recovery  was  complete  without 
further  inconvenience  than  a  small  depression  in  the  substance 
of  the  muscle,  nothing  furtiier  was  seen  of  it. 

Many  other  tendons  occasionally  give  w-ay  during  great 
exertion.  Even  the  stoutest,  such  as  the  tendo  AchilUs,  may 
be  torn  across,  though  it  is  more  comnmn  foi'  the  bone  or  the 
muscle  to  yield  instead.  I  have  in  my  possession  a  shoulder 
joint  in  which  tlie  long  tendon  of  the  biceps  has  been  ruptured 
about  an  inch  and  a  half  from  its  attachment  to  the  bone,  so 
that  the  end  projects  into  the  cavity  of  the  joint.  The  other 
pail  has  formed  for  itself  a  secondary  attachment  on  the  floor 
of  the  groove  in  which  it  nonnally  lies.  Similar  changes  have 
been  described  from  time  to  time  in  connection  with  many 
others. 

Diiilocation  of  Tendons  and  Muscles.— When  the  injury 
falls  short  of  actual  rupture  it  may  still  be  very  severe,  and 
lead  to  a  great  deal  of  after  trouble.  Tendons,  for  example, 
w  here  they  cross  a  joint  or  rim  over  a  projecting  process  of 
bone,  lie  in  gi'ooves,  which  are  lined  with  a  delicate  sheath 
similar  to  that  in  joints,  and  this  nirely  escapes.  In  slight 
cases  it  is  merely  bruised  where  the  tendon  presses  against  it, 
but  it  may  be  filled  with  extra vasated  blood,  or  i)e  torn  open 
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down  the  whole  of  its  length,  while  the  tendon  escapes  and 
lies  displaced  among  the  adjacent  tissues. 

In  the  Back. — Both  muscles  and  tendons  may  be  dislocated 
in  this  way.  Callender  and  others  have  shown  how  this  hap- 
pens where  long  and  slender  slips  lie  embedded  among  shorter 
and  stronger  ones,  as  in  the  back  and  some  parts  of  the  limbs. 
The  muscles  are  closely  packed  together,  surrounded,  and  at 
the  same  time  separated  from  each  other,  by  fibrous  tissue, 
which  is  dense  and  firm  toward  their  ends,  soft  and  yielding 
at  their  centre.  In  all  ordinary  movements,  carried  out  in 
an  orderly  fashion,  with  a  definite  object  in  view,  the  action 
spreads,  as  it  were,  from  one  muscle  to  the  next.  Very  few 
are  carried  out  by  the  contraction  of  a  single  one.  Nearly 
all  involve  not  only  those  immediately  necessary,  but  those 
also  by  their  side,  which  are  more  or  less  parallel  in  their 
course.  The  shape  and  consistence  alter  together,  so  that 
their  mutual  relations  remain  unchanged.  When  the  contrac- 
tion is  sudden  and  spasmodic,  it  sometimes  happens  that  one 
of  these  slips  from  its  bed  between  the  rest,  tearing  its  fibrous 
sheath,  and  becomes  displaced  or  dislocated.  Probably  this 
is  due  to  the  irregular  and  disorderly  fashion  of  the  contrac- 
tion. There  is  a  sudden  pain,  quite  local,  but  made  worse  by 
any  movement  that  would  call  that  muscle  into  play,  some- 
times so  severe  that  such  movements  cannot  be  executed  at  all. 
The  surface  of  the  skin  is  slightly  raised  if  it  is  superficial,  and 
nearly  always  there  is  considerable  local  tenderness. 

These  symptoms  are,  it  is  true,  very  nearly  the  same  as 
those  of  partial  rupture,  which  is  a  great  deal  more  common; 
but  there  is  no  question  that  dislocation  does  sometimes  hap- 
pen, as  complete  and  almost  instantaneous  recovery  takes 
place  as  soon  as  it  is  reduced.  In  some  instances  the  patients 
have  actually  felt  the  muscle  slip  back  into  its  place  again; 
and  in  a  few  it  has  been  known  to  slip  in  and  out  again  and 
again,  owing  to  incautious  movement  at  a  too  early  period. 

The  Sartorius, — Large  muscles,  too,  are  occasionally  dis- 
placed. A  remarkable  case  has  been  recorded  in  which  the 
sartorius  was  detached  from  its  position  on  the  inner  side  of 
the  knee  by  an  accident  of  this  kind.  Just  before  its  attach- 
ment to  the  bones  of  the  leg,  this  muscle  gives  off  from  its 
border  a  tough  fibrous  expansion  to  the  capsule  of  the  joint. 
This  was  torn  across,  and  the  muscle  itself  displaced.    The 
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accident  befell  a  man  who  was  squatting  on  the  floor  of  a 
wagon  in  the  position  assumed  by  tailors,  A  companion  trip- 
ped over  him  and  fell  across  his  knees;  something  was  felt  to 
give  way  near  the  ham,  and  on  examination  the  above  mischief 
was  made  out.  In  another  instance  under  my  own  care,  after 
a  somewhat  similar  accident,  there  was  much  tenderness,  and 
a  soft  iU -defined  swelling  over  the  inner  side  of  the  knee  for  a 
considerable  time;  and  all  the  movements  that  require  the 
assistance  of  this  muscle  were  verj^  painful,  as  if  some  of  its 
fibres  had  been  torn  across. 

Peron(B%  Tendons. — The  tendons  of  the  peronaei  muscles, 
again,  are  not  unfrequently  displaced  from  their  position  be- 
hind the  outer  ankle.  The  sheath  that  confines  them  in  their 
groove  is  torn  down  its  whole  length,  and  they  slip  forward 
on  to  the  bone.  In  the  two  examples  that  have  come  under 
my  immediate  notice,  neither  of  the  patients  was  sufficiently 
trained  in  accurate  observation  to  give  a  reasonable  account 
of  the  way  in  which  the  accident  occurred.  It  is  not  hard, 
however,  to  conjecture  the  direction  in  which  the  foot  must 
have  been  twisted  for  such  displacement  to  be  produced.  One 
of  them  had  sprained  the  same  joint  already  several  times  be- 
fore, and  although  the  tendon  had  never  been  completely  dis- 
placed, it  is  by  no  means  improbable  that  the  constant  repeti- 
tion of  the  injury  had  caused  the  sheath  to  stretch  until  it 
hecame  too  weak  to  resist.  It  is  possible,  too,  that  the  groove 
hi  the  bone  had  become  partly  filled  up  by  the  lymph  thrown 
out  In  neither  was  there  the  least  difficulty  in  reduction ;  but 
while  this  was  successful  and  permanent  in  the  case  of  the 
one,  in  the  other  the  least  movement  caused  them  to  slip  over 
the  bony  margin  again,  confirming  my  suspicion  that  the  mis- 
chief was  not  due  to  one  accident  only.  Bandaging,  strap- 
Phigwith  pads  in  all  positions,  fixed  apparatus  of  many  kinds, 
complete  rest,  with  the  foot  kept  at  a  right  angle  for  weeks 
^ther,  all  were  of  no  service.  Gradually  the  inconvenience 
^>6came  so  much  less  that  the  patient  would  not  submit  to  any 
further  treatment.  At  fii-st,  each  time  they  slipped  forward 
there  was  the  peculiar  sickening  pain  common  to  all  over- 
stretched fibrous  textures;  but  soon  this,  too,  ceased  to  be  felt, 
and  the  patient  having  had  no  arch  to  his  foot  for  some  long 
time  before,  the  comparative  loss  of  these  muscles  was  not  so 
serious  to  him  as  it  otherwise  would  have  been. 
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On  the  Hand,  etc* — Otlier  tendons  do  not  ^o  ofteu  suffer  in 
this  way.  Pa^et  has  described  displacement  of  some  of  the 
extensor  ones  on  the  baek  of  the  wrist;  but  though  a  sHjE^ht 
deg^ree  of  slippiiifr  and  yielding  at  this  point  is  very  common, 
compk^te  dislocation  rarely  happens,  probably  because  the 
dii'eetion  in  whieh  they  run  deviates  so  httle  from  the  straight 
line.  Tn  bad  cases  of  knock*knee,  the  knee-cap  lying-  in  the 
tendon  of  the  great  extensor  often  slips  to  the  outer  side  of 
the  joint  when  the  limb  is  straightened;  and  the  same  thing 
sometimes  occui-s  during  flexion,  from  defective  development 
of  the  lower  limb,  associated  with  a  peculiar  kind  of  deformity; 
but  neither  of  these  can  be  fairly  regarded  as  dislocation  of  a 
tendon  due  to  injuiy 

Biceps, — Whether  the  long  tendon  of  the  biceps  can  l»e 
displaced  from  the  groove  in  which  it  hes  seems  still  not  quite 
certain,  I  have  seen  one  case  in  which  this  peculiar  injun*^  was 
diagnosed,  and  although  verification  was  not  possible,  I  think 
thei-e  can  be  no  doubt  not  only  that  the  tendon  did  actually 
slip  out  of  its  bed,  but  that  by  twisting  the  arm  round,  which 
the  patient  could  do  by  means  of  his  other  hand,  it  could  be 
made  to  slip'in  and  out  again  at  pleasure.  No  snap  could  be 
heard,  it  is  true,  nor  was  there  any  distinct  difference  along 
the  front  of  the  arm  when  the  two  sith^s  were  compai'ed  to- 
gether; but  the  inability  to  raise  the  arm  from  the  side  at 
one  moment,  and  the  comparatively  free  range  of  action  after 
reduction  had  been  ellected,  left  little  doubt  that  it  wais  a 
genuine  example.  Passive  motion  was  fairly  good,  as  it  was 
in  the  case  described  by  Hamilton,  only  somewhat  painful. 
There  was  no  undue  prominence  on  the  front  of  the  shoulder, 
possibly  because  of  the  recent  date  of  the  accident.  The  case, 
it  is  admitted,  is  incornplete,  and  as  the  patient  was  under  my 
observation  only  a  short  time,  I  cannot  give  any  account  of 
the  subset[uent  progress.  It  does  not  agree  in  all  respects 
with  those  recorded;  but  as  Hamilton  has  shown  by  actual 
dissection  the  possibdity  of  sucli  an  accident,  and  as  I  cannot 
understand  what  other  *iisplacement  in  the  region  of  the 
shoulder  could  liave  prt)duced  so  peculiar  a  train  of  symptoms, 
sometimes  well  marked  and  definite,  and  then  all  of  a  sudden 
disappearing  for  a  tmie,  I  think  it  must  be  allowed.  In  old 
cases  of  rheumiitic  goyt  it  is  not  ot  all  imcommon  to  find  the 
groov^e  filled  up,  and  the  tendon  flattened  out  ovei*  some  ad- 
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jacent  part  of  the  head  of  the  bone,  but  there  was  no  evidence 
of  disease  in  the  present  instance. 

Ruptured  Veins. — The  presence  of  varicose  veins  is  often 
a  serious  matter  when  the  ankle  joint  is  sprained,  particularly 
in  the  case  of  a  person  who  is  advanced  in  life;  and  in  this  re- 
spect minute  vessels,  which  give  rise  merely  to  a  mottled 
bluish  appearance  of  the  skin,  are,  perhaps,  more  to  be  appre- 
hended than  when  one  or  two  of  the  larger  trunks  only  are 
involved.  The  actual  amount  of  blood  lost  may  not  be  so 
great,  but  the  tissues  do  not  seem  so  well  nourished,  and  ab- 
sorption is  much  more  slow.  It  must  not  be  forgotten  either 
that  the  deep  intermuscular  veins  are  often  as  much  dilated 
as  the  more  superficial  ones,  and  that  when  they  give  way  a 
very  large  quantity  of  blood  may  be  effused  into  the  deeper 
strata  of  a  limb  before  making  its  appearance  on  the  surface. 
The  inconvenience  that  results  from  this  is  very  jserious,  and 
convalescence  is  much  protracted ;.  for  until  the  whole  of  the 
blood  thus  effused  is  absorbed  the  muscles  do  not  recover  their 
freedom  of  action,  or  the  subcutaneous  tissues  their  normal 
supple  feeL  Rigidity  and  oedema,  worse  when  any  exertion  is 
made,  may  persist  for  months  solely  owing  to  this. 

Injury  to  Bones. — This  even  does  not  exhaust  the  list  of 
structures  that  may  be  injured.  The  bones  themselves  are 
frequently  bruised,  especially  when,  either  from  delicacy  of 
constitution  or  other  causes,  such  as  disease,  their  substance 
is  soft  and  vascular  with  an  undue  amount  of  fat  in  their  com- 
position. It  is  true  these  injuries  are  not  often  demonstrated, 
though  I  have  sometimes  found  dark  stains,  due  to  haemor- 
rhage, deep  in  their  substance;  but  inflammation  is  suflaciently 
common  to  make  it  unreasonable  to  doubt  that  they  too  meet 
^th  their  share  of  damage.  Diseases  of  the  spine,  hip,  and 
other  joints  in  children  may  be  due,  in  great  measure,  to  some 
constitutional  taint,  though  it  is  open  to  question  whether  the 
mfluence  of  this  is  not  overrated ;  but  it  is  quite  certain  that 
the  immediate  starting-point  in  nine  cases  out  of  ten  is  some 
chance  sprain,  often  so  shght  as  scarcely  to  have  been  noticed 
At  the  time. 


CHAPTER  Y. 

INFLAMMATION  AND  THE  PROCESS  OP  REPAIR 

Thb  changes  that  take  place  in  the  tissues  after  the  imme- 
diate effects  of  the  injury  have  disappeared  cannot  be  allowed 
to  pass  without  some  degree  of  notice.  It  is  true  that  there 
is  Uttle  that  is  special  or  pecuUar  about  them;  they  are  in 
nearly  all  respects  identical  with  those  that  follow  fractures 
or  other  injuries;  but^  for  some  reason  or  other,  it  is  the  popu- 
lar impression,  one  that  is  shared,  too,  by  not  a  few  medical 
men,  that  these  accidents  are  almost  invariably  followed  by 
acute  inflammation.  Imperfect  recovery  is,  I  admit,  exceed- 
ingly common ;  it  is  the  frequency  of  it  which  makes  sprains 
so  serious;  but,  rightly  or  wrongly,  inflammation  is  nearly 
always  regarded  as  the  cause.  If  it  is  the  case,  it  is  only 
reasonable  that  it  should  be  allowed  a  certain  amount  of  in- 
fluence on  the  kind  of  treatment  adopted. 

At  first  sight,  I  am  bound  to  confess,  much  apparently  may 
be  said  in  favor  of  this  opinion.  There  is  nearly  always  pres- 
ent in  these  cases  a  cavity  of  some  kind  or  other,  whether  it 
is  a  joint,  sac,  bursa,  or  tendon  sheath;  and  this  is  certain  to 
be  distended  under  considerable  pressure  by  blood  or  lymph, 
which,  unless  active  measures  are  taken,  is  very  slowly  re- 
moved by  absorption.  The  quantity  that  may  collect  in  a  few 
minutes  is  enormous;  I  have  on  many  occasions  seen  the  wrist 
double  the  circumference  of  its  fellow  within  half  an  hour  of 
an  accident.  Naturally  the  degree  of  tension  is  very  consider- 
able; the  sensory  nerves  are  stretched  or  compressed;  the 
part  begins  to  throb;  the  skin  becomes  hot  and  red;  and,  to 
all  appearance,  there  is  the  commencement  of  an  attack  of 
acute  inflammation. 

Now,  there  is  no  question  that  if  this  is  allowed  to  continue 
unchecked  it  is  very  likely  to  be  followed  by  this  result;  but 
if  due  and  proper  precautions  are  taken  against  it  there  need 
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not  be  the  least  fear.  When  inflammation  breaks  out,  it  is 
either  the  consequence  of  neglect,  maltreatment,  or  some  pecul- 
iarity of  constitution,  such  as  gout  or  struma,  so  marked  that 
the  least  accident  is  sufficient  to  precipitate  an  attack.  The 
changes  that  take  place  in  the  tissues  after  sprains  are  merely 
those  necessary  for  the  repair  of  the  damage;  it  is  only  when 
they  are  encouraged  beyond  measure  by  other  causes  that 
inflammation  is  likely  to  break  out. 

Ht/percemia  and  Softening. — As  soon  as  the  bleeding  is 
checked  the  vessels  all  through  the  injured  area  dilate,  and 
their  walls  become  relaxed  and  softened.  The  volume  of  blood 
drcalating  through  the  part  is  immensely  increased;  a  much 
larger  amount  of  liquid  plasma  pours  out  through  the  walls 
mto  the  tissues  round,  mixing  with  the  blood  that  has  already 
been  extravasated.  All  the  interstices  are  filled  with  it,  and 
become  distended  more  and  more,  until  the  joint  swells  up  and 
the  skin  becomes  tense  and  shining  from  the  way  in  which  it 
is  stretched.  The  different  tissues  are  affected,  of  course,  in 
different  degrees;  the  capsule  itself,  owing  to  its  delicate  con- 
staction,  very  soon  becomes  thickened  and  softened;  the  loose 
tiasoe  round  it  is  affected  even  more  quickly;  the  ligaments, 
from  the  way  in  which  their  fibres  lie  close  set  against  each 
other,  resist  much  longer;  but  they,  too,  at  length,  if  the 
process  continues  unchecked,  undergo  a  similar  change,  so 
that  the  softening  and  distention  become  general 

Effusion  and  Distention. — The  fiuid  pours  at  once  into 
any  natural  spaces,  such  as  tendon  sheaths  or  bursa?,  that 
>nay  be  present.  These  and  the  synovial  sacs  of  joints  are  the 
first  to  become  distended,  so  that  for  some  time  the  shape  of 
the  swelling  follows  distantly  the  natural  contour  of  the  part. 
Later,  when  the  connective  tissue  round  becomes  softened  and 
the  swelling  more  general,  this  is  lost,  and  the  outline  is 
rwmded  and  uniform.  At  this  stage  the  skin  may  be  whiter 
ttan  natural,  though  the  temperature  when  the  hand  is  laid 
upon  it  is  higher  than  that  of  the  corresponding  point  of  the 
opposite  limb;  the  superficial  parts  are  so  tensely  stretched 
that  the  blood-vessels  are  emptied  by  the  pressure,  but  the 
sensation  of  warmth  is  still  transmitted  from  below. 

Very  little  of  this,  of  course,  is  to  be  seen  post-mortem. 
No  hyperaemia  can  be  found  then,  no  matter  how  great  it  was 
during  life.    It  disappears  with  the  vitality  of  the  part,  and 
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its  extent  and  degree  can  only  be  conjectured  from  the  few 
signs  it  leaves  behind.  Minute  extravasations  may  be  found 
here  and  there,  especiaOy  amon^  the  softer  parts;  and  the 
fluid  in  the  cavities  may  be  stained  with  h\om\  in  diiferent  de- 
grrees,  or,  it  may  be,  turbid  from  shreds,  and  tlakes  of  flbrin  or 
mucus  floating  in  it;  hut  apart  from  the  actual  lacerations, 
nothiuj^  further  can  be  seen  in  the  earliest  stages. 

At  a  later  period  the  changes  are  better  marked.  The 
smooth  glistening  polish  on  the  mner  lining  of  the  joint  is 
gone;  in  its  place  there  is  a  dull  and  lustreless  surface,  stained 
and  discolored  by  the  blood,  and  coated  over  with  a  deposit 
similar  to  that  which  makes  the  fluid  in  the  interior  turbid. 
In  recent  cases  this  ma}^  be  was!ied  off;  after  a  time  it  appears 
to  be  Incorporated  with  the  wall  itself.  The  two  cannot  be 
separated,  and  if  a  small  portion  is  removed  and  exannned 
under  water,  a  number  of  little  gulatinous  processes  float  up 
from  the  surface,  so  that  it  looks  something  like  a  piece  of 
coarse  v^elvet.  This  is  particularly  marked  over  the  softer 
parts  of  the  capsule,  w^here  the  synovial  membrane  is  thrown 
into  folds,  or  where  masses  of  delicate  and  vascular  connective 
tissue  project  into  the  interior  for  the  papose  of  filling  up  the 
irregularities  between  the  bones.  On  the  other  hand,  where 
the  ligaments  directly  bound  the  cavity,  merely  covered  by  a 
layer  of  cells,  with  no  soft  intervening  stratum,  hardly  any 
such  change  is  to  be  seen.  So  it  is  with  the  cartilage  that 
covers  the  bones;  it  scarcely  shows  a  trace;  even  the  blood 
stains  cannot  penetrate  beneath  the  surface. 

Organizafion, — -The  softer  and  looser  the  tissue  the  greater 
the  effect*  Round  the  edge  of  the  joints,  so  to  speak,  outside 
the  line  of  pressure,  where  the  fibrous  capsule  is  attached  to 
the  bones,  and  where  the  synovial  menihrane  lies  folded  on 
itself,  and,  as  age  advances,  becomes  covered  over  with  fringes 
and  villous  processes,  the  bruising  and  softening  are  most 
conspicuous.  It  is  not  the  surface^  or  the  lining  membrane 
only,  that  shows  the  change;  the  whole  thickness  of  the  cap- 
sule is  atfected,  and  where  it  is  thin  and  delicate,  or  where, 
owing  to  the  shape  of  the  bones,  thei'e  are  hollow  spaces  round 
on  which  pressure  never  falls,  the  tissues  outside  suffer  too. 
In  more  than  one  exauiple  I  have  seen  this  extend  long  dis- 
tances by  tin*  side  of  the  bones;  and  it  is,  I  believe,  in  gi\»at 
measure  owing  to  this  that  many  sprains,  apparently  trivial 


strains;  their  Cottsequences  and  Treatment.  413 

at  the  outset,  are  followed  by  such  impairment  of  mobility. 

Unless  measures  are  taken  to  prevent  it,  the  whole  of  the 

fibrous  structures  at  this  part,  the  folds  of  the  synovial  mem- 

brane,  the  capsule,  and  the  loose  tissue  outside  it,  appear  to  be 

lost  in  a  soft,  gelatinous  mass  of  l3*mph,  in  which  a  few  fibres 

here  and  there  can  still  be  found.    If  the  joint  is  allowed  to 

remain  unmoved  this  fills  up  the  entire  hollow  between  the 

bones.    Then,  after  the  effect  of  the  injurj"  has  passed  off,  when 

the  hyperaemic  stage  is  becoming  less  marked  and  repair  is 

carried  on  more  actively,  it  becomes  organized,  and  converted 

into  dense,  unyielding,  fibrous  tissue,  which  ties  the  bones  to- 

geUier,  and  to  a  great  extent  cripples  the  joint.    It  is  not  the 

fault  of  the  synovial  membrane  alone,  or  the  capsule,  or  the 

.  soft  and  loose  connective  tissue  on  the  outside;  they  all  play 

their  part,  though  the  share  each  of  them  takes  may  show  a 

certain  degree  of  difference  in  different  cases. 

/»  Joints. — In  the  shoulder,  for  example,  stiffness  of  this 
description  is  of  common  occurrence,  and  may  lead  to  serious 
inconvenience.    At  the  lower  and  inner  part  of  the  joint  the 
capsule  is  very  thin,  and  has  round  it  a  large  amount  of  loose 
fibrous  tissue,  so  soft  and  delicate  that  it  is  thrown  into  folds 
when  the  arm  is  hanging  by  the  side.    No  pressure  falls  on  it 
80 long  as  the  limb  is  in  the  natural  position;  as  it  is  raised 
from  the  side  the  folds  are  gradually  stnnghtened  out,  until 
they  are  put  upon  the  stretch  by  the  pressure  of  the  head  of 
the  bone.    Now,  when  the  joint  is  sprained  or  hurt,  this  part 
of  the  capsule,  owing  to  its  softness  and  vascularity,  is  exceed- 
ingly likely  to  be  injured ;  and  unless  active  measures  are  taken 
to  prevent  it,  the  whole  of  it  is  very  easily  converted,  first  into 
amass  of  soft,  vascular  lymph,  and  then  into  dense  and  un- 
jielding  fibrous  tissue.    There  is  nothing  to  prevent  it.    There 
^  no  pressure  to  close  the  vessels  and  limit  the  amount  of 
l^inph  thrown  out,  or  to  help  on  the  process  of  absorption; 
the  folds  are  never  opened  out  or  separated  from  each  other; 
if  the  joint  is  in  the  least  degree  painful  it  is  kept  at  perfect 
rest,  owing  to  the  presence  of  others  close  by  ready  to  under- 
take its  work,  and  all  the  time  without  the  patient  being  aware 
of  it    When  he  is  directed  to  raise  his  arm  sideways  from  the 
body,  he  imagines  he  is  using  his  shoulder  joint,  while,  as  a 
matter  of  fact,  the  whole  of  the  action  is  being  carried  out  by 
others;  and  this  goes  on  until,  by  degrees,  organization  com- 


414 


Sprains ;  their  Consequences  and  Treatment. 


rnences,  and  the  part  quietly  becomes  stiff  and  ri^icL  The  sur- 
faces of  the  folds  become  adlierent  to  each  other,  and  incor- 
porated %\ith  the  tis.siie  round;  and  instead  of  a  soft  and  flexi- 
ble capsule,  there  is  a  mass  of  shortened,  rigrid,  and  unyielding 
fibrous  tissue,  matting'  everythhig"  tog^ether,  and  not  only  by 
its  strenerth  ])reventiti;^  proper  movement  of  the  bones,  but, 
by  the  pain  it  causes  when  any  attempt  is  made,  preventing 
any  vigor  bein^  thrown  into  it. 

Between  Muscles. — Similar  changres  take  place  in  the 
plant^s  of  the  soft,  celhdar  tissues  that  surround  muscles,  lying* 
between  them  and  other  structures.  The  blood,  escaping'  into 
these  from  the  torn  vessels,  makes  its  way  alon^  the  line  of 
least  resistance  until  it  nniches  some  part  whei-e  there  is  no 
pressure  or  movement.  Here  it  ivtuuins,  passive  and  un- 
chanjared,  for  a  considerable  period ;  but  at  length  it  slowly  be- 
conu\s  org-anized,  and  by  grluin^  together  the  different  strata, 
gives  rise  to  the  stiffness  and  loss  of  po%ver  that  are  so  com- 
mon after  severe  muscular  strains. 

In  BtirsfE, — The  effect  produced  by  large  bnrsiB  has  been 
already  mentioned  in  speaking  of  joints.  Many  of  them  are 
merely  open  spaces  in  the  connective  tissue,  lined  by  a  single 
layer  of  cells,  and,  in  ordinary  circumstances,  contain  merely 
sufficient  fluid  to  enable  one  surface  to  glide  free!y  and  smoothly 
on  anotlier.  In  reality  the^^  are  formed,  as  required,  out  of 
the  intercellular  anil  interflbrillar  spaces  that  exist  everywhere 
in  connective  tissue*  After  sprains  they  act  as  receptacles 
for  blood  and  lymph,  and  often  become  immensely  distended. 
If  the  rtuid  is  quickly  absorbed  again  there  is  no  ill  result;  the 
walls  contract,  and  the  cavity  resumes  its  former  size  and 
shape;  but  if  thei-e  is  any  delay  when  at  length  absorption 
does  take  place,  the  softened  and  relaxed  walls  are  tlirown 
into  folds,  so  that  the  sides  grow  together  and  become  incor- 
poi*ated  with  each  other.  Instead  of  thi^re  being  a  tlun-walled 
sac,  assisting  every  nuivenient  by  diminishing  friction,  there 
is  a  rigid  mass  of  tissue,  stiffened,  irregularly  thickened,  and 
adhering  to  everything  round  it,  the  seat  of  constant  pain  and 
tenderness.  When  tliis  change  is  established,  restoration  is 
much  delayed.  The  progress  at  fii^t  is  often  rapid,  the  later 
stages  are  sure  to  lag  behind;  and  the  longer  the  thickening 
and  infiltration  of  the  tissues  have  lasted,  the  greater  difficulty 
there  is  in  getting  rid  of  them. 
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Inflammation. — These  chan^^^es  are  not  due  to  inflamma- 
tion. Pilcher,  in  describing"  the  consequences  of  sprains  atrect- 
ing  the  wrist  joint,  has  shown  the  difference  between  tliem 
irith  admirable  clearness.  It  is  perfectly  true  that  the  parts 
are  swollen  from  the  extravasation  of  blood,  and  the  effusion 
of  lymph;  that  the  skin  is  sometimes  reddened,  and  the  tem- 
perature raised,  owing"  to  the  increased  amount  of  blood  circu- 
lating' in  the  vessels  of  the  injured  area;  and  that  there  is 
tenderness  and  pain,  partly  because  the  nerves  are  torn  across, 
partly  because  the  sensitiveness  of  the  skin  is  heightened;  but 
this,  though  it  may  end  in  it,  does  not  make  up  inflammation. 

The  increase  in  the  flow  of  blood  is  the  natural  outcome  of 
the  injury.  A  certain  amount  of  repair  is  always  being  carried 
on,  in  correspondence  with  the  ordinary  wear  and  tear  of 
everyday  life.  At  times,  from  accidents  or  other  causes,  this 
work  undergoes  an  immense  increase;  then,  in  accordance  with 
the  physiolo^cal  laws  which  control  all  parts  of  the  body,  a 
much  larger  amount  of  blood  flows  through  the  part,  and  a 
greater  quantity  of  reparative  lymph  is  poured  into  it. 

80  long  as  the  skin  remains  unbroken,  it  is  altogether  un- 
usual for  injured  parts  to  become  inflamed.  Except  under 
such  circumstances  as  blood-poisoning  (when  any  injury  leads 
to  abscess),  or  where  from  some  accidental  cause,  such  as  the 
rupture  of  a  large  artery,  a  high  degree  of  tension  is  set  up  in 
the  tissues,  inflammation  following  a  subcutaneous  injury  is 
the  exception,  not  the  rule.  Fractured  bones,  when  the  skin 
ia  unbroken,  hardly  ever  excite  inflammation ;  contusions  and 
bruises  may  more  often,  because  it  is  more  common  in  them  to 
Uaeet  with  tension  from  fluid  that  is  allowed  to  accunmlate; 
sprains  form  no  exception.  Inflammation  may  set  in  from 
*^treatment  or  neglect;  from  peculiar  conditions  of  the  blood 
(such  as  grout  or  rheumatism)  in  which  inflammation  of  joints 
Sometimes  occurs  without  any  injury  at  all;  or  if  a  large 
Amount  of  blood  is  allowed  to  accumulate,  just  as  it  sometimes 
^oes  after  a  bruise;  but  under  ordinary  conditions  it  is  not  a 
'Necessary  consequence,  and  may  nearly  always  be  prevented. 

This  is  of  material  importance  in  the  question  of  treatment. 
As  regards  the  time  at  which  this  should  be  commenced,  most 
People  are  agreed;  and  the  methods  adopted  for  the  earliest 
^lage  have  (most  of  them)  something  to  be  said  on  their  be- 
half; but  when  the  second  stage  is  reached,  as  Pilcher,  Hood, 
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and  many  others  have  pointed  out,  the  mistaken  notion  of  in- 
flammation bein^  a  necessai-y  consequence,  has  ^ven  rise  to 
a  plan  vvliich  is  not  only  directly  opposed  to  all  that  is  rational, 
but  which,  as  mij^ht  be  expected  of  anything  of  which  such  a 
statement  can  be  made,  is  to  be  re^^nrded  as  the  immediate 
cause  of  many  of  the  troubles  of  later  times.  Small  blooti- 
vessels  are  always  toim  across  when  such  accidents  happen; 
sometimes  the  number  is  considerable;  a  certain  amount  of 
extravasation  necessarily  follows;  this  must  be  absorbed,  and 
the  injured  tissoes  repaired  or  replaced,  before  the  part  can 
be  said  to  have  recovered,  but  it  is  always  effected  by  perfectly 
natural  means.  The  amount  of  blood  that  circulates  throug-h 
the  part,  and  the  quantity  of  lymph  that  is  poured  into  t!ie 
tissues,  are  increased  in  proportion  to  the  work  that  has  to  be 
done.  The  softenings  of  the  intercelhdar  substance  is  to  facili- 
tate iliis.  It  IS  only  when  the  process  passes  beyond  what  is 
needed  for  the  purpose,  and  becomes  continuous  and  prog'res- 
sive,  that  it  deserv^es  the  name  of  infiammation. 

It  does  not  do,  however,  on  this  account  to  run  to  the  other 
extreme,  and  declare  that  inflammation  never  occurs.  If  a 
larj^e  amoimt  of  blood  escapes  from  the  vessels  into  the  tissues, 
or  if  from  using"  the  joint  too  freely  or  too  soon  after  it  has 
been  hurt,  the  hypera^niia  is  not  allowed  to  subside,  it  is  almost 
ceiiain  to  do  so.  Anything  that  causes  a  high  degree  of  ten- 
sion is  sufficient  to  induce  it;  the  part  begins  to  throb;  the 
temperature  rises;  the  swelling  increases  more  and  more  until 
it  may  declare  itself  at  any  moment.  It  is  more  likely  to 
break  out  in  certain  constitutionSj  and  in  certain  joints;  but  if 
any  synovial  sac,  or  bursal  space,  is  allowed  to  become  dis* 
tended,  it  follows  as  naturally  as  it  does  elsewhere.  Only,  so 
long  as  the  amount  of  elfusion  is  confined  within  due  limits, 
so  that  the  tissues  can  deal  wnth  it  with  a  little  assistance, 
without  being  overtaxed,  inflammation  is  the  exception,  always 
provided  there  is  no  constitutional  predisposition  to  bring  it 
on. 

Absorption,— Thtm^  vitq  the  changes  that  take  place  in  ono 
direction.  Side  by  side  with  them,  commencing  more  slowly, 
it  is  true,  but  steadil^^  progressing  until  it  gains  upon,  and 
finally  overtakes  them,  is  the  process  of  absorption.  The 
sooner  it  begins,  and  the  greater  tlie  activity  with  which  it  is 
carried  on,  the  better  the  prospect  of  speedy  recovery.     When 
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it  is  incomplete,  the  consequences  are  always  serious.     As 
2i.lready  mentioned,  inflammation  may  set  in  and  end  in  grave 
<iisease;  the  synovial  cavity  of  the  joint  may  continue  dis- 
t>cnded  with  fluid  until  the  capsule  loses  its  elasticity  and  can- 
xmot  contract  again ;  the  ligaments  may  be  stretched  and  soft- 
ened; there  may  be  hard,  unyielding  masses  of  old  blood  clot 
1  jring  among  the  tissues,  and  causing  pain  by  pressing  upon 
't^Le  nerves;  or  bands  of  lymph,  converted  into  fibrous  tissue, 
XKiay  pass  from  one  bone  to  the  other  across  the  joint,  making 
it;  stiff  and  rigid,  and  preventing  free  movement.    Sometimes 
(after  a  sprained  ankle,  for  instance)  the  soft  tissues  behind 
tike  bony  prominences  remain  swollen  and  puffy  for  years,  get- 
ting better  from  time  to  time,  and  then,  again,  especially  of 
sui  evening  or  after  any  exertion,  swelling  up  more  than  ever. 
At  others,  the  nutrition  of  the  part  does  not  recover,  and  it 
remains  cold  and  stiff,  with  a  look  of  utter  helplessness  about 
it.  Whenever,  in  short,  recovery  after  a  sprain  is  incomplete, 
and  no  actual  displacement  or  other  gross  lesion  can  be  found 
to  account  for  it,  the  real  fault  is  that  absorption  has  never 
been  thoroughly  carried  out,  and  that  the  circulation  is  not 
restored.    The  perfect  recovery  after  these  injuries  is,  however, 
of  80  much  importance,  and  is  so  intimately  bound  up  with 
the  questiion  of  treatment,  that  it  must  be  dealt  with  by  itself. 
The  track  of  the  extra vasated  blood,  as  it  is  absorbed,  is 
easily  made  out.    The  red  blood  corpuscles  break  down,  and 
aw  destroyed;  their  coloring  matter  dissolves  in  the  fluid,  and 
soaks  into  the  tissues  along  the  easiest  routes,  marking  its 
path  by  the  staining  of  the  skin.    The  distance  this  spreads, 
and  the  length  of  time  it  lasts,  may  give  some  idea  of  the 
slowness  with  which  absorption  is  carried  on,  even  when  the 
area  is  extensive.    It  is  no  uncommon  thing  for  the  bruising 
of  a  sprained  ankle  to  reach  the  knee;  and  it  may  be  many 
Weeks  before  the  last  trace  has  vanished.    Even  then  it  dis- 
appears from  the  connective  tissue  interspaces  outside  the 
joint  more  rapidly  than  it  does  from  the  syno>nal  sac  within, 
or  the  bursae  and  tendon  sheaths  round.    In  the  one  case  it  is 
)'Tdely  diffused  among  the  fibres,  lying  actually  in  the  little 
Uiterstitial  spaces,  out  of  which  the  absorbent  vessels  spring; 
in  the  other  it  occupies  a  cavity,  only  part  of  the  wall  of  which 
Pwsesses  any  absorbing  power,  and  that  not  in  a  very  high 
*^*gree.    Sometimes,  owing  to  this,  a  few  davs  after  a  sprain, 
27 
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the  joint  appears  larg"cr  in  proportion  to  the  parts  round  than 
it  did  sliortly  after  th*"  injury. 

Gradually  the  seini-ttuid  material  between  the  cells  and 
fibres  diminishes  in  amount,  and  Iiecouies  firmer  in  consistence; 
the  surplus  lymph,  not  needed  for  the  repair  of  the  tissues,  is 
carried  off,  taking  with  it  the  remaining?  debris  of  the  red 
blood  corpuscles;  and  the  nutritive  plasma  circulates  ajLirain  in 
noruuil  ajnount,  and  at  its  normal  rate,  through  the  tissues. 

Effects  of  Pressure. — It  is  worth  noting  how  immensely 
these  changes  are  assisted  by  the  judicious  use  of  cnmpn*ssion* 
The  extra vasated  blood  betrays  its  i>resence  everywhere  by 
the  stains  upon  the  skin.  In  nearly  every  c^se  it  follows  defi- 
nite directions,  being  guided  along*  certain  strata  either  by  the 
arrangement  of  the  stronger  sheets  of  fibrons  tissue  whicli 
surround  and  separate  groups  of  muscles,  or  else  by  pressure 
applied  from  the  outside.  Where  the  bones  lie  immediately 
under  the  snriace,  so  that  the  skin  and  subcuUmeous  tissues 
are  firmly  compressed  %vhen  a  bandage  is  applied,  the  color 
remains  white  and  unstained.  In  the  hollows  between  the 
bones,  or  behind  eminences,  which  protect  the  soft  parts,  the 
tissues  are  swollen  and  pulTed  out,  and  may  be  jet  black  for  a 
time.  So  it  is  with  the  efliision  of  lymph  at  a  later  period ; 
only  owing  to  there  being  here  no  alteration  of  color,  the  signs 
are  not  so  conspicuous.  Tlie  swel bug  always  disappears  first 
fi\>m  those  parts  on  which  the  pressure  falls;  it  persists  long- 
est in  just  those  places  w^here  it  effects  most  mischief,  in  the 
little  irregular  hollows  that  lie  lietween  the  bones,  especially, 
as  has  been  mentioned  already,  in  the  case  of  the  shoulder,  on 
the  side  where  the  tissues  are  softest  and  most  ;^ielding. 

As  the  tissues  shnnk  to  their  former  size,  the  lining  mem- 
brane of  thr*  joint  cavity  slowly  resumes  its  natmvU  appear- 
ance. Granulations  cease  to  form  on  the  inner  surface;  the 
latest  formed  cells,  instead  of  dropping  off  into  the  fluid,  bt^- 
come  firmer  and  flatter,  and  are  held  together  b<*tter  by  the 
cementing  substance,  so  that  tliey  reproduce  the  glistening 
surface  of  tlie  synovial  lining.  Tlie  fiuid  becomes  more  clear 
again,  and  its  nonnal  color  and  consistence  return,  though  the 
quantity  imiy  continue  excessive  for  a  vt^ry  considerable  time. 

Pej*maneHt  Changes,— -The  fringes,  and  the  tissues  at  their 
base,  retain  their  altered  character  the  longest,  Often,  indeed, 
they  never  quite  regain  their  former  size  or  texture.    They 
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l>ecome  firm  and  hard,  and  more  opaque  from  the  organiza- 

t:  ion  of  lymph  in  their  substance.    Sometimes  the  larger  ones 

become  vascular,  a  loop  of  blood-vessels  growing  down  into 

tiliem  from  the  base;  and  then  they  are  practically  permanent. 

Xf  a  joint  has  been  sprained  more  than  once,  their  presence  can 

:M:»«arly  always  be  detected  in  certain  favorite  localities,  as,  for 

^oample,  on  either  side  of  the  knee-cap.    Owing  to  the  synovial 

xsnembrane  being  so  superficial  here  they  can  be  felt  quite  dis- 

*rinctly,  even  when  they  are  still  small,  rolling  between  the 

i^inger  and  the  bone.      So  long  as  they  remain  small  they 

a^bcarcely  give  rise  to  a  sensation  of  inconvenience,  but  when 

^fcliey  reach  any  size  they  act  to  all  intents  and  purposes  as  so 

lany  fixed  foreign  bodies.    Owing  to  their  position,  well  out 


^^t  the  way  of  the  bones,  they  do  not  often  get  caught  between 
ifc^Aem,  or  they  would  prove  a  grave  source  of  danger;  but  even 
it  Jiougb  they  escape  this,  they  keep  up  a  continuous  if  slight 
^1^ mount  of  irritation;  the  hyperoemia  and  effusion  never  quite 
^^isappear;  the  capsule  and  the  ligaments  become  involved 
^oaore  and  more,  and  the  strength  and  security  of  the  joint  at 
l^M^b  are  seriously  impaired. 

Length  of  Time. — Where  ligaments  have  been  tom,whether 
"fcJney  are  completely  separated  in  two,  or,  what  is  more  usual, 
^l3iave  merely  sustained  a  number  of  small  lacerations  in  their 
^^bstance,  it  is,  of  course,  a  matter  of  some  considerable  time 
"^^^ore  perfect  repair  can  be  effected.    So  it  is  when  muscles  or 
^^i-^ndons  are  torn,  or  if  the  sheath  in  which  they  lie  is  widely 
^■"'^nt;  and  above  all,  if,  before  the  parts  are  firmly  united  an- 
other undue  strain  falls  on  them.    When  this  occurs,  not  only 
*^  the  whole  of  the  original  mischief  reproduced,  but  the  de- 
S^*^  is,  generally  speaking,  more  severe;  for,  owing  to  the 
'^'vascularity  and  softness  of  the  part  at  the  time,  the  haemor- 
^ha^  and  laceration  are  nearly  always  more  extensive  than 
^hey  were  at  first. 

It  is  impossible  to  lay  down  any  precise  rule  as  to  the  length 
^  time  required  for  the  repair  of  these  more  serious  hurts. 
T^h  case  must  be  judged  on  its  own  merits.  The  amount  of 
^jury,  not  merely  that  sustained  at  the  moment,  but  the  sub- 
^^uent  damage  often  inflicted  in  ill-advised  attempts  at  treat- 
^€iit;  the  kind  of  tissue  that  has  suffered  most;  the  extent  of 
^^  extravasation;  the  particular  kind  of  joint,  whether  in  the 
^Pper  or  the  lower  limb;  the  age,  and  above  all,  the  constitu- 
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tion  of  the  patient;  the  care  he  will  take  of  himself;  all  these 
things  have  to  be  considered  with  many  others  before  an  esti- 
mate can  be  given.  All  that  can  be  said  is  that  a  severe  sprain, 
tearing  a  strong  ligament,  or  wrenching  it  from  the  bone,  takes 
quite  as  long  before  union  is  perfect  as  a  fracture  through  the 
bone  near  it.  The  patient  may  be  able,  probably  will  be  able, 
to  make  limited  use  of  the  limb  much  earlier,  especially  if  he 
is  careful  to  avoid  any  movement  calculated  to  throw  a  strain 
on  the  injured  part  (which,  of  course,  in  the  case  of  a  fracture 
is  rarely  possible) ;  but  recovery  takes  at  least  as  long,  and 
perfect  convalescence,  with  perfect  movement,  often  much 
longer. 


CHAPTER  VI. 

IMPERFECT     RECOVERY. 

One  of  the  most  annoying  things  in  connection  with  sprains 
IS  the  frequency  with  which  they  improve  up  to  a  certain  point 
suxi  then  come  to  an  abrupt  standstill.  It  is  not  merely  that 
e^nvalescence  is  protracted^  it  is  delayed  so  long  that  it  he- 
oomes  a  question  if  the  joint  is  ever  to  recover.  For  the  first 
fcw  days,  perhaps,  everything  progresses  as  well  as  it  possibly 
<2an.  The  patient  is  wise  enough  to  recognize  the  situation, 
and  to  reconcile  himself  to  the  necessarj^  confinement,  though 
tiliis,as  only  those  who  have  suffered  themselves  know,  is  very 
often  far  from  being  an  easy  matter.  The  dread  of  infiamma- 
tioD  passes  off,  the  swelling  begins  to  diminish,  the  color  of  the 
skin  changes  from  black  and  purple  to  green  and  yellow,  the 
'^nder  points  can  be  touched  again,  and  a  certain  range  of 
Movement  is  permitted  once  more,  though  in  a  tentative  and 
^^utious  manner.  With  moderate  good  fortune  this  continues, 
^tttil  at  the  end  of  two  or  three  weeks  the  injury  is  repaired, 
^Jid  the  joint  as  sound  and  as  trustworthy  as  it  was  before, 
^ery  often,  however,  it  happens,  as  time  goes  on,  that  the  im- 
pit)vement  becomes  more  and  more  slow,  until,  perhaps,  it 
5^mes  to  an  end  altogether,  and  the  joint  is  left  stiff,  painful, 
^t.  may  be,  and  almost  useless.  The  tissues  seem  to  have  been 
^paired,  but  freedom  of  movement  does  not  return. 

The  extent  to  which  this  suffers  differs  very  considerably. 
^  has  been  mentioned  already,  the  joint  may  be  merely  a 
*ittleweak  and  unsteady,  not  quite  to  be  rehed  on,  perhaps, 
^hen  called  upon  for  any  special  effort;  or  it  may  be  so  stiff 
^^  rigid  as  to  give  rise  to  the  suspicion  that  the  bones  are 
^*^wn  together,  and  the  cavity  completely  obhterated.  It 
^y  he  perfectly  free  from  all  uneasiness  in  ordinary-  circum- 
^^ces,  or  it  may  be  the  seat  of  constant  aching,  with  frequent 
*^rp  twinges  of  rheumatic  pain.  In  many  cases  it  ma^'  be 
^oved  without  inconvenience  up  to  a  certain  point,  but  the 
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least  attenipt  to  carr^^  it  beyond  this  is  stopped  at  once  by 
pain,  and  a  sense  of  resistanee.  Yet,  in  spite  of  this,  the  skin 
may  be  quite  cool,  and  tlie  tissues  of  the  joint,  to  all  appear- 
ance, perfectly  sound.  Sometimes,  in  cases  sneh  as  these,  it  is 
possible  to  find  a  definite  reason;  a  tendon  may  be  displaced 
and  have  been  ovei'looked,  or  one  of  the  internal  portions 
thrown  out  of  gear;  secondary"  chang-es*  such  as  wasting-  or 
spasmodic  rigridity,  may  have  made  their  appearance  in  the 
muscles;  or  the  capsule  may  be  so  relaxed  tliat  it  is  unable  to 
maintain  the  necessary  decree  of  pressure  on  its  contents;  but 
such  as  these,  for  this  i*eason,  must  be  dealt  with  by  them- 
selves. Those  to  which  I  wisli  to  refer  at  present  are  alto- 
j^retherd  life  rent;  no  definite  lesion  is  to  be  found  in  them;  thej^ 
do  not  seem  to  have  been  se\'erely  injured;  there  is  no  evidence 
that  the  amount  of  laceration  was  extensive;  yet  they  remain 
so  stiff  and  painful  as  to  be  almost  useless,  without  any  ap- 
parent cause. 

Thtf  severity  of  the  sprain  has  nothing  to  do  with  it.  It  is 
quite  as  common  after  sligrht  injuries  as  after  sevei^*  ones. 
Indeed,  it  very  rarely  follows  complete  dislocations,  in  which 
the  laceration  is  most  extensive  of  all.  It  may  even  come  on 
"Without  injury  if  the  joint  has  been  inflamed;  no  matter  how 
slight  the  attaciv,  it  sometimes  leaves  behind  it  a  deg-ree  of 
stift'ness  that  lasts  for  years,  long  after  all  trace  of  the  excit- 
ing cause  has  passed,  and  without  there  being  any  gross 
cliange  to  t^xplaio  it. 

Oeneral  Appearance, — There  are  certain  features  about 
these  joints  by  which  they  may  usually  be  recognized.  If  it 
is  a  superficial  one,  like  the  knee,  the  skin  is  reddened,  but  not 
with  the  bright  flush  of  inflammation,  or  the  ruddy  glow  of 
use;  it  is  dusky  and  bluish,  and  if  the  finger  is  pressed  upon  it 
so  as  to  drive  the  color  out  it  is  very  slow  in  returning.  Oft^n 
it  is  cold  to  the  touch;  the  patient  may  declare  that  it  feels 
warmer  than  the  rest  of  tlie  limb,  and  even  complain  of  a  con- 
stant burning  pain,  but  as  tested  with  the  hand,  or,  better  still, 
with, a  surface  thermometer*  it  is  decidedly  cooler.  Sometimes 
the  skin  is  smooth  and  gloosy,  sometimes  wrinkled,  but  it  does 
not  fall  into  the  natural  folds  of  the  part,  or  glide  evenly  over 
the  bony  prominences  beneath.  It  seems  too  tight,  as  if  it 
were  shrunken,  and  it  cannot  be  pinched  up,  or  made  to  glide 
from  side  to  side    Frequently  one  or  two  spots  are  exquisitely 
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■  tender,  not  merely  when  firmly  pressed  upon,  but  even  if  a 
I        finger  touches  the 

I  The  tissues  round  are  wasted ;  the  shape  of  the  bones  stands 

f  out  too  distinctly;  the  hollows  are  not  filled  in  by  muscles  or 
l>y  fat  as  they  are  in  normal  health.  Even  in  joints  so  well 
covered  as  the  hip  and  shoulder  something  of  this  can  gener- 
u.lJy  be  made  out  by  the  eye,  though  measurements  may  fail. 
Occasionally,  however,  this  is  concealed  by  the  swelling  of  the 
subcutaneous  tissue  round,  especially  in  the  case  of  the  ankle 
joint,  if  the  leg  has  been  allowed  to  hang  down  for  any  time 
l>efore  it  is  examined. 

Impairment  of  Mobility. — The  most  prominent  feature, 
liowever,  in  connection  with  these  joints  is  the  interference 
^^Plth  their  movement.    The  limb  in  most  may  be  bent  more 
^sasily  than  it  can  be  straightened;  but  it  is  seldom  that  it  can 
*>e  moved  to  its  full  extent  in  either  direction.    It  is  stopped 
^"bruptly  as  soon  as  a  particular  angle  is  reached ;  the  check 
so  sudden  and  so  firm  that  the  bones  seem  locked  together, 
^nd  any  attempt  to  force  it  further  only  causes  intense  pain 
Kliooting  through  the  joint,  often  most  severe  where  the  skin 
so  tender  to  the  touch.    Generally,  though  there  is  a  sense 
^^^  discomfort  and  apprehension  the  joint  can  be  moved  up  to 
^^is  point  without  much  distress,  but  occasionally  even  this  is 
*^ot  possible.    The  pain  is  so  severe,  and  the  dread  so  great, 
^li5it  before  the  part  is  touched  the  muscles  contract  and  hold 
^'^  rigid,  almost  in  spite  of  the  patients'  will.    It  is  literally  be- 
yond their  power  to  allow  the  movement  to  take  place;  the 
I>ain  is  to  them  so  intense  that  their  will  is  overcome  and  con- 
'^'«H>1  over  their  actions  lost 

Muscular  Rigidity. — In  these  cases  it  is  impossible  to  form 

^^  opinion  without  anaesthetics.    When  the  muscles  are  re- 

^xed  so  that  their  action  is  eliminated  from  the  question  alto- 

S^her,  and  there  is  no  longer  any  fear  of  causing  pain,  the 

part  may  be  examined  thoroughly,  and  it  is  easy  to  ascertain 

'^Ikether  the  check  is  entirely  the  result  of  muscular  rigidity 

^t*  whether  there  is  some  other  obstacle  in  addition.    Such 

L  biases  are  not  uncommon.    Brodhurst  mentions  one  in  which 

ft  the  joint  was  so  stiff  and  motionless  as  to  give  rise  to  the  sus- 

B  picion  that  the  bones  had  actually  grown  together;  when  the 

■  Patient  was  under  an  anaesthetic,  movement  was  almost  as 
'ree  as  it  is  naturally. 
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It  is  true  that  a  g"ood  deal  of  information  may  be  ^ined, 
especially  in  children,  by  divertini?  the  patient's  attivition  from 
the  pai*t,  and  carefully  manipulating:  it  at  the  same  time* 
When  this  can  be  done,  it  is  often  discovered  that  the  actual 
ran^e  of  movement  is  a  great  deal  wider  than  it  appeared  to 
be;  but, in  the  first  place,  this  is  not  always  possible;  and  then, 
though  the  information  is  undoubtedly  of  very  i^reat  service, 
it  is  never  quite  enou^^h.  It  shows  beyond  question  that  the 
rigidity  is  due  in  some  degree  to  nmscular  contraction;  but  it 
entirely  fails  to  show  how  much.  It  is  only  possible  to  make 
certain  of  this  when  the  muscles  are  in  some  way  completely 
relaxed,  so  that  they  no  longer  enter  into  the  question. 

Creaking. — Creaking-  or  grating,  as  the  surfaces  move  on 
each  other,  is  always  present  in  these  joints*  It  may  be  but 
the  faintest  sensation  of  friction,  only  to  be  perceived  by  press^ 
ing  the  liund  firmly  on  the  part,  as  if  two  smooth  silken  sur- 
faces were  bein^  rubbed  together;  or.  the  noise  produced  as 
the  fluid  is  s<[ueezed  from  one  side  of  the  joint  to  the  other  may 
be  distinctly  audible  to  those  around.  This,  of  course,  depends 
on  the  condition  of  the  lining"  membrane  of  the  cavity,  whether 
it  has  merely  lost  the  polish  from  its  surface  or  is  covered  over 
with  folds  and  fringes,  which  project  from  all  round  the  margin 
into  the  interior. 

Bands  and  Adhesions, — It  is  a  matter  of  popular  belief 
that  there  is  in  these  joint*  a  band  of  some  kind,  passing'  acrovss 
the  cavity"  from  one  side  to  the  uther,  independently  of  the 
lining-  membrane.  When  at  rest  this  is  quite  loose;  as  the 
limb  moves  it  suddenly  becomes  tense,  and  stops  it  abruptly, 
eausiri,ic  very  severe  pain  by  the  way  in  which  it  is  stretched* 
It  is  possible,  of  course,  that  a  structure  of  this  kind  is  devel- 
oped sometimes;  but  I  liave  never  found  such  a  one  myself  in 
a  joint,  nor  am  I  aware  of  any  case  in  which  such  a  phenonu^uon 
has  been  recorded.  Its  presence  would  undoubti»dly  furnish  a 
very  simple  explanation  of  symptoms  that  are  often  obscure; 
but  it  possesses  the  objection  of  beinjsr  almost  too  simple*  It 
explains  all  the  facts  at  once»  in  such  a  plain  and  straig-htfor- 
ward  manner,  tliat  in  the  absence  of  all  corroborative  proof, 
one  cannot  but  feel  a  certain  degree  of  scepticism  and  reluct- 
ance in  accepting  it* 

At  the  same  tune  it  cannot  be  denied  that  the  evidence  on 
which  this  opinion  is  based  is  very  striking,  and  is  sadly  in 
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want  of  an  explanation.    A  joint  has  been  sprained  some  long 
time  before,  and  for  years  has  remained  painful,  and,  compar- 
atively speaking,  useless;  it  has  been  rested,  and  bandaged, 
and  blistered  over  and  over  again  without  the  least  benefit; 
any  attempt  to  move  it  is  slopped  at  once  by  the  pain;  every 
time  it  is  tried  it  becomes  swollen,  hot,  and  tender;  and  ap- 
parently drifts  down  into  a  worse  condition  than  it  was  befoi'e. 
All  of  a  sudden,  something  gives  way,  perhaps  with  an  audible 
snap;  there  is  a  mementos  intense  pain;  but  movement  is  re- 
gained, and  recovery  is  perfect  from  that  instant,  without  after 
trouble  or  ill  consquence  of  any  kind. 

A  good  many  cases  such  as  this  have  been  recorded  from 
time  to  time,  among  others  by  medical  men,  from  their  own 
personal  experience.  Sometimes  they  have  been  cured  by  a 
designed  plan  of  manipulation,  sometimes  by  an  accidental 
{all  There  is,  however,  a  certain  amount  of  suspicion  that 
they  are  not  quite  so  common  as  is  generally  beUeved,  for  it  is 
in  the  nature  of  people  to  spread  abroad  as  widely  as  they  can 
everything  that  savors  of  the  marvellous.  I  have  myself  met 
with  vtry  few  that  could  be  called  in  any  way  typical,  though, 
of  course,  instances  of  joint  disease,  in  which  great  improve- 
ment has  resulted  from  vigorous  passive  motion,  are  common 
enough.  One  instance  was  very  characteristic.  The  patient 
was  a  strong,  healthy  man  on  active  service,  who  had  been  in- 
^ded  home  owing  to  the  condition  of  his  Icnee.  (I  may  remark 
that  a  very  large  proportion  of  the  more  striking  cases  occur 
in  connection  with  this  joint.)  He  had  sprained  it  severely' 
some  months  before  in  a  fall  from  his  horse,  and  as  it  was  con- 
sMerable  time  before  anything  could  be  done  for  him  the 
swelling  became  enormous.  Then  it  was  kept  absolutely  quiet 
^J*  a  straight  position  for  three  weeks.  Cold  was  applied,  but 
^t  compression.  At  the  end  of  that  time  the  joint  was  ex- 
<*^ingly  stiff  and  painful,  but  still  he  managed  to  get  about 
^Pon  it,  and  it  improved  gradually,  up  to  a  certain  point.  It 
could  be  straightened  out  fairly  well,  but  could  only  bo  bent 
through  about  twenty  degrees;  as  soon  as  this  angle  was 
'^^hed  it  came  to  a  dead  stop,  and  any  attempt  to  carry  it 
further  only  caused  the  most  intense  pain  and  made  the  swell- 
^  worse.  At  the  time  that  I  saw  him  he  was  so  disabled 
that  he  was  only  able  to  go  upstaii's  with  difficulty.  The  joint 
^'^  very  slightly  swollen;  so  far  as  could  be  detected  nothing 
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was  out  of  place.  All  that  could  bo  found  was  a  very  tender 
spot  on  the  inner  side  of  the  knee-cap,  where  the  pain  was 
always  most  intense.  Circumstances  at  the  time  rendered  it 
unadvisable  that  <in  anivsthetic  should  be  administered,  ami 
a  few  days  after  he  was  completely  cured  by  an  accident* 
(/omin^  downstairs  he  trippetl  suddenly,  throwing  involunUihiy 
the  whole  of  his  weight  on  the  affected  Umb,  felt  something 
snap,  and  fainted  away  from  the  pain.  When  he  recovered 
the  joint  was  a  httle  tender  over  the  old  spot,  but  it  could  be 
moved  as  freeh'  as  the  other.  There  was  no  increase  in  the 
amount  of  the  swelling,  and  the  pain  was  gone,  nor  did  it  re- 
turn,  (Sti-ange  cures  of  this  description  are  not  limited  to 
sprains,  as  the  following  extract  shows : — ^**  Persons  given  to 
meditation  nmst  often  have  found  ample  material  for  specula- 
tion in  endeavoring  to  imagine  what  train  of  thought  could 
have  prompted  the  introduction  of  certain  surgical  proccniurcs, 
or  led  to  the  first  trial  of  this  or  that  therapeutical  agent  in 
the  treatment  of  a  particular  disease.  What,  for  exatiiple, 
could  have  stimulated  the  first  idea  of  curing  sciatica  by 
stretching  the  sciatic  nervi?;  certainly  the  task  of  llnding  a 
train  of  thought  which  should  conduct  to  that  conclusion  would 
be  a  severe  one.  Many  such  methods  have  doubtless  been  sug- 
gested by  a  real  or  fancied  analogy  between  them  and  certain 
natural  accidental  occurrences,  and  in  this  sort  of  observation 
charlatans  in  all  ages  have  shown  theraseh'es  singularly  apt. 
We  may  quote  a  couple  of  instances  of  recent  occurrence,  where 
the  cure  was  effected  under  circumstances  which  must  have 
suggested  to  bone-shakei's  their  violent  and  unscientiflc,  but 
occasionaUy  successful  manipulations.  In  one  case  the  person 
had  been  almost  hedriddcn  for  many  weeks  from  sciatica:  still 
suffering  acutely  frtmi  the  attack,  but  a  trifle  less  in  pain,  he 
hobbled  forth  to  get  the  benefit  of  a  little  fresh  air;  at  a  cix>ss- 
ing  he  was  roughly  pushed  by  a  passing  vehicle,  and  after  a 
desperate  Imt  una\*ailing  effoil  to  preserve  his  etiuilibrium  ho 
fell  on  the  road  in  the  midst  of  a  fairly  dense  traffic.  It  was 
only  when  he  had  regained  the  sidewalk  that  be  began  to  feel 
astonishment  at  the,  in  him,  remarkable  agiUty  shoum  in 
jumping  up  and  running  to  a  place  of  safety.  The  sciatica  had 
quite  thsappearetl,  and  had  not  returned  four  years  later.  In 
case  number  two  a  strain  had  been  followed  by  severe  pain  on 
movement  over  the  outer  condyle  of  the  right  elbow,  which 
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lasted  for  several  months,  almost  incapacitating  the  sufferer 
from  pursuing*  his  occupation  as  a  hairdresser.  There  was  no 
obvious  lesion^  but  no  treatment  was  attended  with  any  bene- 
fit. One  night,  on  leaving  work,  he  had  to  find  his  way  along 
a  dark  passage,  in  which  the  cellar  door  had  inadvertently 
been  left  open.  Against  this  he  struck  himself  violently  on 
the  painful  spot,  giving  rise  to  such  pain  that  he  nearly  fainted. 
Within  a  day  or  two,  however,  as  the  effects  of  the  bruise  dis- 
appeared, the  other  pain  was  now  noticed  to  be  absent.  The 
fad»  are  rather  curious,  although  it  must  be  confessed  it  is 
not  easy  to  see  how  to  formulate  any  practical  rules  of  treat- 
ment as  a  deduction  therefrom.") 

It  certainly  seems  possible  that  in  this  case  a  band  was  de- 
veloped in  connection  with  the  joint  during  the  long  period  of 
repose,  but  I  am  not  prepared  to  assert  that  it  was  in  the  in- 
terior of  the  sac.  The  tissues  were  very  much  swollen  for  a 
longtime  after  the  accident;  the  joint  was  never  moved;  a 
great  deal  of  effusion  was  thrown  out;  the  soft  folds  that  exist 
round  the  knee-cap  were  immensely  thickened,  so  that  it  is 
possible  they  gradually  formed  a  connection  along  the  interior 
of  the  capsule  with  those  of  the  opposite  side;  as  organization 
proceeded  the  union  gradually  increased  in  strength,  until  it 
vasfirm  enough  to  check  the  movement  of  the  joint:  strain- 
io?  on  it  caused  severe  pain  by  the  waj'  it  dragged  upon  the 
softer  tissues;  the  sudden  violent  jerk  tore  it  in  two,  and  re- 
stored free  movement.  But  it  must  be  admitted  that  this  does 
not  rest  on  any  direct  or  certain  evidence. 

Changes  in  the  Tissues. — Opportunities  for  examining  the 
interior  of  these  joints  must,  from  the  very  nature  of  things, 
^  quite  exceptional ;  and  the  difficulty  of  explaining  the  symp- 
toms is  not  diminished  by  the  fact  that  when  one  does  occur 
tlio  result  is  not  always  unequivocal.  In  a  large  proportion 
there  is  nothing  to  be  found  post-mortem;  the  structures  ap- 
P®^  as  sound  and  as  healthy  as  could  be  wished ;  and  even 
^here  there  is  something  definitely  wrong,  it  is  often  so  slight 
that  it  is  impossible  to  believe  symptoms  of  such  intensity  could 
"^  due  to  it  alone.  Clearly,  the  conditions  upon  which  they 
^^pend  must,  in  the  majority  of  cases,  be  such  that  they  come 
to  an  end,  and  disappear  with  the  life  of  the  part.  Nor  is  it 
^cult  to  imagine  of  what  sort  and  kind  they  must  be. 
Changes  in  the  circulation  or  nutrition  of  the  tissues,  lor  ex- 
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ample,  oftt-u  leave  no  trace  behind,  and  yet  may  cause  the 
most  siTious  interference  with  the  way  in  which  the  work  va 
carried  out.  It  is  quite  enoug:h  if  the  part  is  imperfectly  sup- 
plied with  blood  so  that  the  muscles  are  overloaded  with  waste 
products,  and  the  nerves  enfeebled  and  unatJle  to  play  their 
part  with  sufficient  energy*  There  need  be  no  actual  chan^ 
apparent  to  our  present  methods  of  investi^tion;  the  tissues 
may  be  merely  stiffened  from  disuse  and  badly  nourished,  un- 
able to  move  freely,  or  accommodate  themselves  to  each  other; 
there  is  no  need  uf  more,  it  is  quite  sufficient,  without  having 
to  invoke  the  aid  of  conspicuous  alterations  in  structui-e. 

The  Interior  of  the  Joint, — Sometimes  there  is  an  excess 
of  lluid  in  the  interior;  more  often,  especially  if  the  joint  has 
been  kept  at  rest  for  lon^,  the  quantit}'  is  dimmished,  and  it  is 
nearly  always  thin  and  serous  in  character,  a  little  turbid,  and 
not  so  oily  as  it  should  be.  The  cartilages  are  never  much 
affected,  the  part  they  play  is  too  passive,  only  in  old  and  lon^- 
standinjET  cases  they  lose  the  g-listening  polish  from  their  sur- 
face, and  are  a  Httle  thinned.  The  capsule,  with  the  loose  tis 
sue  round,  as  a  rule,  shows  more;  instead  of  beingr  soft  and 
flexible,  so  that  it  falls  into  folds  as  the  joint  moves  in  one 
direction,  and  opens  out  agrain  as  it  moves  in  the  other,  it  is 
stiff  and  unyieldin^L:.  In  other  cases  it  is  irregularly  thickened, 
with  its  inner  surface  marked  by  folds  and  ridges,  in  which 
are  little  elevations  of  the  lining  membrane;  or  at  the  point 
where  it  is  attached  to  the  bone,  and  the  fibres  diverge  some- 
wiiat  from  eaeli  other,  there  is  an  accumulation  of  lymph  hold- 
ing them  together,  and  as  it  becomes  organized  making  one 
part  drag  unfairly  and  unevenly  on  the  I'est;  or,  again,  therv 
is  an  old  extravasation  of  blood,  the  remains  of  some  larger 
quantity,  of  which  part  has  never  been  reabsorbed. 

Old  Extravasations  in  the  TFa/f.— In  one  case,  at  least, 
I  think  I  could  attdbute  the  whole  of  the  symptoms  to  a  causa 
of  this  kind.  The  patient  was  a  man  of  mon^  than  middle  age, 
who  came  to  me  complaining  of  an  exceedingly  painful  and 
tender  spot  over  the  inner  side  of  the  knee  joint,  about  half  an 
inch  from  the  margin  of  the  knee-cap.  There  was  a  history 
of  his  having  struck  the  joint  against  a  sharp  piece  of  furni- 
ture on  this  particular  spot  some  weeks  before.  The  skin  itself 
was  freely  movable,  but  appeared  slightly  raised  and  puffy; 
there  was  no  dislocation  at  the  time  that  I  saw  him»  and  it 
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was  doubtful  if  there  had  been  any — at  least,  the  patient  had 
not  noticed  it.  The  pain  on  touching  it  was  intense;  steady 
pressure  could  hardly  be  borne  at  first,  but  seemed  to  relieve 
it  afterward ;  walking,  particularly  going  upstairs,  and  set- 
ting the  extensor  muscle  of  the  leg  in  action,  were  both  very 
painful.  With  the  joint  itself  there  seemed  to  be  nothing 
wrong;  there  was  no  appreciable  excess  of  fluid,  and  the  ten- 
der spot  was  so  fixed,  that,  almost  certainly,  it  had  nothing 
to  do  with  the  formation  of  any  fringes  or  foreign  bodies  in 
the  interior.  The  suggestion  was  that  either  some  of  the 
fibres  of  the  muscle  inserted  into  the  capsule  had  given  way, 
or  that  there  had  been  a  small  haemorrhage  into  the  substance 
of  the  capsule  itself.  I  had  the  opportunity  of  examining  the 
joint  at  a  later  period,  and  was  able  to  verify  the  diagnosis; 
80  far  as  I  could  ascertain  the  muscular  fibres  were  intact ;  in 
the  substance  of  the  synovial  membrane,  corresponding  to  the 
painful  spot,  there  was  a  small  hard  mass  projecting  further 
into  the  cavity  than  it  did  on  the  exterior,  probably  because 
there  was  least  resistance  in  this  direction.  It  seemed  to  be 
the  residue  of  an  old  extravasation ;  the  blood  had  been  effused 
between  the  fibres  of  the  capsule ;  some  of  it  had  been  absorbed; 
the  rest,  owing  to  the  protection  it  received  from  the  side  of 
the  knee-cap,  escaping  all  pressure,  had  become  organized  and 
formed  a  small  hard  nodule.  Probably  this  happens  in  many 
cases  without  material  consequence;  most  likely  in  this  par- 
ticular one  it  implicated  in  some  way  or  other  a  nerve  filament, 
aj^,  like  the  little  peculiar  tumors  known  as  painful  subcu- 
^eous  tubercles,  when  it  was  touched  it  dragged  or  pressed 
0^  the  nerve  and  gave  rise  to  stabs  of  acute  pain. 

"Dry  Synovitis. — Barwell  has  described  under  the  name  of 
^  sjmovitis,  another  condition  which  may  exist  in  some  of 
^ese  cases,  and  help,  in  a  measure,  to  account  for  the  symp- 
^ins.  There  is,  according  to  him,  a  deposit  of  fibrinous  mate- 
^1  on  the  inner  surface  of  certain  parts  of  the  lining  mem- 
^*^e,  probably  derived  from  the  fluid  which  collects  in  the 
jomt  when  it  is  inflamed.  During  life  these  spots  are  so  painful 
that  the  patient  will  hardly  allow  them  to  be  touched,  and  can 
scarcely  be  persuaded  to  move  the  limb.  Sometimes  the  pain  is 
paroxysmal,  and  often  periodic  in  character,  and  it  is  always 
severe  to  a  degree  which  bears  no  comparison  with  that  of 
ordinary  synovitia 
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Neurnlgia, — Occasionally  the  pain  and  loss  of  power 
caused  by  a  kind  of  neuralgia,  which  attacks  joints  and  seri*) 
ously  interferes  \nth  their  freedom  of  action,  without  leaving j 
l)eliind  any  visible  evidence  of  its  existence.  These  may 
recognized  by  the  peculiar  periodic  cliaracter  of  the  pain, 
by  the  way  in  which  it  is  limited  to  certain  spots,  which 
respond  fairly  well  to  the  places  where  the  nerves  penetrS 
the  fibroas  capsule.  The  skin  immediately  over  them  is 
quisitely  tender  to  the  touch,  and  sometimes  puffy,  or 
swollen;  and  movement  is  limited,  because,  as  the  Joint  berf 
the  capsule  is  exposed  to  ditferent  degi^ees  of  tension,  and  in 
certain  positions  the  affected  nerv^e  is  pressed  upon  or  stretched. 
The  check,  however,  in  these  is  rarely  so  abrupt  as  it  is  in  the 
others.  In  one  case  under  my  care  it  ap|jeared  to  alt-emata 
with  supraorbital  neuralgia,  the  pain  sometimes  occurring  in 
one  locality,  sometimes  in  the  other,  but  scarcely  ever  being 
present  in  both  at  the  same  time.  The  patient,  who  w; 
thoroughly  overworked,  was  readily  cured  by  rest  and  ch; 
of  scene. 

TisHue  Starvation. — In  a  large  number,  however,  thii 
planation  fails  as  well.  There  is  no  e\idence  of  neuralgia 
there  is  no  gross  lesion  to  be  detected  anywhere;  no  incre; 
effusion,  thickening,  or  adhesion;  the  tissues  simply 
wasted ;  the  muscles  have  lost  their  power,  and  the  joint 
so  stilT  and  painful  that  it  is  almost  useless.  The  real  reaso: 
is  the  prolonged  want  of  use.  Tlie  tissues  are  star\^ed  a»< 
badly  nourished.  Dining  life  they  are  surrounded  and  bathed' 
in  a  nutritive  liuid,  which  poui^  out  through  the  walls  of 
vessels  and  permeat-es  them  m  all  directions.  It  spreads  e 
where  in  the  interstices,  giving  up  to  the  structures  with  wKl 
it  comes  in  contact  the  material  they  requi?*e  for  theii-  grow 
and  action,  and  taking  away  whatever  is  worn  out.  The 
plus  is  drained  off  by  a  special  system  of  vessels,  the  abs< 
ents,  so  that  it  may  never  remani  stagnant.  The  rapidity^ 
its  flow  is  entirely  regulateit  by  the  activity  of  the  tissues 
they  are  in  constant  use,  a  larger  amount  of  blood  comi 
them;  more  of  this  plasma  passes  through  the  walls  of  th 
vessels  mto  the  spaces  round;  the  supply  of  nutritive  material| 
is  greater,  and  tht*  waste  niore  rapidly  carried  off.  If,  on  th^ 
other  hand,  the  part  is  kept  in  a  condition  of  absolute  repo! 
the  plasma  lies  stagnant  round  and  between  the  tissue 
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raents,  so  that  when  they  are  suddenly  called  upon  for  active 
work  they  are  unfitted  and  unable.  Until  the  free  current  of 
the  plasma  is  thoroughly  re-established  once  more,  recovery 
of  power  is  impossible.  When  this  is  effected  the  parts  regain 
their  strength  and  vigor  almost  of  themselves. 

Even  a  healthy  joint  that  is  kept  absolutely  at  rest  may  be 
so  badly  nourish^  that  it  becomes  stiff  and  unfitted  for  work, 
especially  if  the  demand  is  urgent  or  severe.  If  it  has  been 
injured  or  inflamed,  so  that  there  is  a  larger  amount  of  waste 
and  greater  need  for  repair,  and  is  then  kiept  motionless,  this 
result  is  almost  certain  to  occur. 

It  is  a  common  thing  to  call  such  joints  as  these  hysterical, 
merely  because  there  is  no  evidence  of  any  gross  or  conspicu- 
ous lesion;  nothing,  for  example,  is  out  of  place,  and  no  band 
or  adhesion  can  be  detected.  But  it  is  more  than  doubtful 
how  far  this  is  correct.  When  a  joint  becomes  stiff,  and  the 
muscles  wasted  because  they  have  been  disused  and  are  not 
properly  nourished,  it  ceases  to  be  purely  and  simply  hyster- 
ical It  is  true  this  may  have  been  the  starting-point,  because 
of  this  the  joint  may  have  been  kept  at  rest  or  prevented  from 
enjoying  its  full  range  and  freedom  of  action;  but  when 
changes  of  this  description  have  once  made  their  appearance 
there  is  something  above  and  beyond  mere  hysteria.  There 
is  a  local  affection  which  can  only  be  cured  by  local  measures, 
and  which  must  be  cured  befoi^e  the  hysterical  condition  can 
<lisappear.  So  long  as  it  persists  the  patient  is  convinced,  and 
quite  rightly  con\inced,  that  the  joint  cannot  be  used  freely  as 
it  ought  to  be.  It  is  quite  true  that  it  cannot,  and  until  it  has 
^^ined  its  freedom  of  action,  and  the  muscles  their  strength, 
it  is  hopeless  trj'ing  to  convince  the  patient  that  it  can.  Hap- 
Pi^y  in  many  instances  the  changes  are  so  slight  that  the  joint 
'^^vers  if  it  is  only  used  in  a  moderate  degree ;  if,  for  example, 
^der  the  influence  of  change  of  air,  or  change  of  interest,  the 
patient's  attention  can  be  diverted  from  it.  Often,  however, 
^kisisnot  enough,  and  then  measures  must  be  taken,  first  to 
^^e  back  to  the  joint  its  complete  range  of  movement,  and 
^n  to  restore  the  nutrition  of  its  tissues  so  that  they  may 
'regain  their  power  and  activity. 


CHAPTER  VIL 

TREATMENT.   COLD.   HEAT.   PRESSURE. 

It  must  be  admitted  there  is  something  very  unsatisfactory 
in  the  results  obtained  by  the  ordinary  methods  of  treatment. 
Even  when  the  greatest  care  is  taken,  when  every  precaution 
is  used,  tedious  convalescence  is  the  rule,  rapid  and  perfect  re- 
covery the  exception,  and  often,  owing  to  carelessness  or  delay, 
the  joint  never  recovers  at  all.  It  is  left  weak  or  tender,  not 
so  trustworthy  as  it  was;  prone  to  swelling  with  the  least  ex- 
ertion, and  sensible  to  every  change  of  weather,  so  that  there 
is  an  end  once  and  for  all  to  the  healthy  unconsciousness  that 
such  a  thing  as  a  joint  exists. 

The  reason  is  not  far  to  seek.  In  a  large  proportion  of 
cases  the  measures  adopted  are  altogether  insufficient;  in  some 
they  are  absolutely  wrong,  when,  for  example,  a  joint  is  kept 
perfectly  quiet  until  it  becomes  hopelessly  stiff;  while  in  nearly 
all  the  time  that  is  of  the  greatest  value,  that  which  immedi- 
ately follows  the  accident,  is  allowed  to  pass  by  without  any- 
thing being  done,  and  completely  wasted. 

Whatever  plan  is  adopted  it  is  essential  to  begin  at  once. 
Everv'  moment  lost  makes  a  serious  difference.  The  injury 
is  not  confined  to  the  instant  of  the  accident.  The  blood  keeps 
pouring  out  from  the  wounded  vessels  and  accumulates  in  the 
synovial  sac  and  the  interstices  of  the  tissues,  until  if  left  to 
itself  it  causes  such  an  amount  of  pain  and  tension  that  in- 
flammation is  bound  to  follow.  If  recoverj'^  is  to  be  speedy  or 
sound  this  must  be  stopped  at  once,  or,  at  any  rate,  confined 
within  the  narrowest  limits.'  When  once  it  has  left  the  ves- 
sels, and  become  extravasat^d,  it  serves  no  useful  purpose, 
whether  it  collects  in  the  cavity  of  a  joint  or  spreads  itself 
through  the  loose  tissues  of  the  limb.  It  separates  the  ends 
of  the  torn  ligaments;  it  distends  the  synovial  sac  until  it  be- 
comes stretched  out  of  all  proportions,  and  when  it  is  absorbed 
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it  leaves  the  capsule  loose  and  flaccid,  so  that  the  joint  feels 
weak  and  powerless.  If  it  remains,  the  consequences  are  worse 
still;  either  it  breaks  down  and  forms  an  abscess,  or,  as  already 
described,  becomes  organized  into  a  hard  unyielding*  mass, 
which  interferes  with  the  action  of  the  muscles  and  compresses 
the  nen'es  so  that  free  use  of  the  limb  is  rendered  impossible. 

The  first  thing  to  be  done  then  is  to  check  the  bleeding 
into  the  tissues,  and  to  spread  out  over  as  large  an  area  as 
possible  the  fluid  that  has  escaped  already.  Then,  as  reaction 
sets  in,  as  the  part  becomes  warm  and  red,  and  as  the  quantity 
of  blood  circulating  through  the  uninjured  vessels  begins  to 
increase,  steps  must  be  taken  to  keep  this  well  within  bounds. 
There  must  be  a  certain  increase;  it  is  essential  for  repair; 
the  injury  entails  more  work;  there  is  a  larger  quantity  of 
worn-out  material  to  be  removed  and  replaced,  and  more  blood 
is  required  for  it.  Only  it  must  be  kept  strictly  within  limits, 
and  not  allowed  to  run  on  until  the  synovial  sac  and  tendon 
sheaths  become  distended  or  inflammation  itself  sets  in. 

If  this  can  be  done  little  further  is  required.  All  that  re- 
mains is  to  assist  the  circulation  through  the  tissues  in  every 
way,  to  maintain  the  nutrition  at  its  highest  level,  and  by 
gentle  passive  motion  prevent  the  limb  becoming  stiff.  Repair 
takes  place  with  very  different  rapidity  in  different  people  and 
in  different  ages,  but  ligaments  that  have  given  way,  or  that 
^ve  sustained  many  small  injuries  in  their  substance,  natu- 
rally cannot  in  any  circumstances  be  repaired  at  once. 

CoW. — When  the  matter  is  thought  out  there  is  something 
almost  ludicrous,  if  such  serious  consequences  did  not  follow, 
m  the  general  way  in  which,  as  a  matter  of  routine,  a  wet 
l^andage  is  applied  to  a  sprained  ankle.  For  the  moment  it  is 
<^1  and  pleasant,  and  with  the  folds  and  turns  lying  evenly 
and  smoothly  on  each  other,  looks  exceedingly  neat.  The 
uniform  pressure  does  give  relief  at  first,  but  in  a  very  few 
minutes  the  coolness  disappeai's  and  the  temperature  is  as 
W^  as  that  of  the  joint  beneath.  In  a  few  more  it  begins  to 
^Tjand  as  it  dries  it  becomes  loose,  so  that  the  pressure 
(^Wch  never  at  any  time  falls  quite  in  the  right  part)  disap- 
P^rs  altogether.  If  the  bandage  is  removed  and  the  limb  ex- 
amined it  is  smooth  and  round,  with  the  hollows  quite  filled 
J*P«  The  bandage,  of  course,  passes  over  them  without  press- 
es upon  them,  reserving  this  for  the  bonv  prominences  which 
28 
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do  not  require  it.  The  soft  tissues  are  swollen  and  cinlema- 
tons,  and  the  synovial  sac  and  the  tendon  sheaths  distended 
with  fluid.  Applying  it  a^uin  in  the  same  fashion  does  na 
^ood|  nor  is  it  of  any  use  keeping  the  bandage  wet.  The  prin- 
ciple is  correct,  but  the  method  of  application  altogether  a  fail- 
ure. Neither"  the  cold  nor  the  pressure  is  applied  efTectuany, 
and  the  result  of  this  method  of  treatment  may  be  seen  in  the 
fulhiess  and  swell  in  *r  that  j>ersist  round  ankles  for  years  after 
they  have  been  sprained. 

The  fault  is  nut  that,  of  the  cold.  This  is  one  of  the  most 
useful  and  satis  factory  applications  known.  It  may  be  diy  or 
moist;  it  does  not  matter  how  it  is  obtained.  The  limb  may 
be  sunM>unded  wit  b  ice  m*  cold  spi'in^  water  poured  over  it,  or 
it  may  he  immersed  in  the  water,  or  any  other  nu^thod  adoptetl 
that  suggests  itself  at  the  moment.  The  important  point  is 
that  it  should  be  apphed  at  once,  and  that  the  Ihnhsliould  not 
be  allowed  to  recover  its  tempeniture  until  a  more  per-manent 
application  is  ready.  Used  in  this  way,  as  a  first  agent,  cold 
is  simply  invaluable.  It  i.? always  at  hand,  any  one  can  apply 
it,  and  it  fulfills  every  inchcation.  The  blood-vessels  rontract 
at  once,  the  sldn  becomes  white,  the  bleeding"  is  checked,  the 
sensitiveness  to  pain  is  diminished,  and  the  tendency  to  swell- 
ing very  much  lessi^ned. 

If,  however,  it  is  used  in  a  hap-hazard  sort  of  way,  as  it  is 
under  a  wet  banda£4"e,  if  the  limb  is  allowed  to  irrow  warm  from 
time  to  tinui,  the  whole  of  tin*  benefit  is  lost.  Reaction  follows 
as  the  elfect  passes  off;  the  blood-vessels  dilate  again  until  Wxvvr 
diamr'ter  is  much  larger  than  it  was  before.  More  blooil  flows 
through  the  skin  and  the  adjacent  parts;  a  larger  cpiantity 
pours  out  where  the  vessels  are  torn;  the  temperature  rises; 
the  sensitiveness  of  the  skin  is  increased ;  it  begins  to  glow, 
and  the  patient  becomes  conscious  that  the  joint  is  increasing 
in  sixe.  In  I'cahty  more  harm  is  done  in  tins  way  than  if  the 
the  part  is  left  entirely  to  itself.  In  some  people  who  are  nmre 
than  usually  susceptible,  it  is  enough  to  produce  results  of 
exactly  tlie  opposite  chai'acter  to  tliose  intended,  and  in  the 
later  stages  tjf  sprains,  when  the  joint  is  cold  and  powerless, 
it  is  used  in  this  way  for  this  verj^  purpose.  The  alternate 
action  of  cold  and  warmth  is  one  of  the  nuist  efTectual  nn*as* 
ures  known  for  stimulating  the  circulation  through  a  part, 
and  if  employed  soon  after  the  infliction  of  such  an  injury  as 
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■^   Sprain,  before  the  ends  of  the  vessels  have  had  time  to  close, 
-  ^^rtainly  does  more  harm  than  good. 

A9  a  Temporary  Application. — It  is  equally  important 
-4^»t  the  application  should  not  be  continued  too  long.  As  an 
^KXiiuediate  and  temporary  expedient  cold  can  scarcely  be  sur- 
^?lOTed,  but  after  a  time  a  condition  of  passive  congestion  sots 
Ki-  The  nerves  and  the  delicate  muscular  fibivs  on  which  the 
^ontraction  of  the  vessels  depends  become  paralyzed;  the  part 
becomes  red  and  swollen,  in  great  measuiv  from  the  blood  that 
.ies  sitagnant  in  it;  the  skin  is  anaemic,  shrunken,  and  rough 
Trom  the  upstanding  papillae;  the  amount  of  blood  and  lymph 
ixm  the  tissues  is  sufficient,  but  it  is  never  changed;  the  vitality 
off  the  part  is  lowered;  the  nutritive  changes  on  which  repair 
depends  are  carried  on  more  feebly,  and  if  the  process  is  con- 
tinued may  stop  altogether,  so  that  the  part  either  actually 
perishes  or  is  attacked  by  a  low  form  of  inflammation.  Even 
"vrlien  the  effect  falls  far  short  of  this,  long-continued  cold 
I>ruig8  about  a  state  of  things  in  the  tissues  that  is  by  no 
means  favorable  to  the  repair  of  injuiy. 

Method  of  Application. — Cold  may  be  applied  in  a  multi- 
tude of  ways,  but  as  a  rule  the  simpler  the  method  the  better. 
It  may  be  dry  or  moist.    In  the  former  case  it  acts  by  con- 
duetion  only;  in  the  latter  by  evapomtion  as  well,  but  it  is 
pofisible  this  advantage  is  more  apparent  than  rcal.     It  is 
miich  more  important  that  time  should  not  be  lost,  and  that 
the  injured  limb,  especially  if  it  is  the  ankle,  should  not  be 
^owed  to  hang  down,  as  it  nearly  always  is.    In  some  paHs 
^^the  body,  such  as  the  hip,  then*  is  no  doubt  of  the  superior 
^^ort  of  the  dry  method ;  in  othei's  the  position  in  which  the 
Itabmust  be  placed,  and  the  facility  with  which  the  cold  can 
'^  applied,  form  the  best  guide. 

Cold  spring  water  is  nearly  always  at  hand.  It  may  be 
fitter  poured  freely  over  the  injured  pai-t,  or  this  may  be  im- 
loersedin  it.  The  former  plan  is  the  more  efficacious;  inde- 
PWHlently  of  the  fact  that  fivsh  quantities  of  water  are  contin- 
^Uy  being  brought  into  contact  with  the  skin  and  abstracting 
hwktfrom  it,  and  that  a  certain  amount  of  evaporation  can 
take  place  as  well,  it  is  probable  that  the  actual  impact  of  the 
Wling  water,  perhaps  by  the  shock  and  the  influence  it  has 
w>  the  nerves  in  making  the  vessels  contract,  perhaps  by  the 
force  of  its  fall,  is  of  great  assistance.    As  soon  as  the  joint 
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ceases  to  swell  and  the  skin  is  begrinning^  to  look  dull  and  Ihid, 

the  niaxiiiimn  ;iiuouiii  nf  benefit  has  been  produced.  It  is 
rarely  advisable  {at  any  rate»  if  pressure  can  be  applied)  to 
carry  it  any  fni-ther. 

The  same  effect  may  be  prothiced  by  immersion,  but  unless 
the  water  is  ver}'  cokl  it  is  much  more  slow,  probably  because 
the  layer  next  to  the  skin  is  sodn  warmed  to  the  temperature 
of  th(*  body.  If  ice  can  be  obtained  at  once  in  sufficient 
quantity,  the  result  is  as  rapid,  but  there  is  the  disadvantaiS^e 
that  it  is  nearly  always  necessary  to  allow  the  limb  to  hang' 
down,apOvSition  which  should  always  be  avoided,  as  it  tends  to 
increase  the  amount  of  blood  in  the  part,  and  souietimes  makes 
it  much  more  painful 

Confinuous  Appficatioti. — A  few  days  after  the  accident, 
if  by  any  mischance  inOamniation  does  set  in,  cold  may  be 
applied  continuously,  but  then  the  reason  is  not  the  same.  Li 
these  circmnstanees  it  may  be  kept  op  for  an  indefinite  leng'th 
of  time.  The  object  is  to  diminish  the  amount  of  blood  circu- 
lating^ throujLch  the  part,  and  so  to  lower  the  temperature  and 
reduce  the  intlammation.  But  in  sprains,  ordinarily  speaking, 
the?*e  is  not  any  indainmation  to  reduce.  As  Hood  and  many 
others  have  pointed  out,  there  is  absolutely  no  reason  why, 
when  a  sprain  occurs  in  a  healthy  person,  and  is  treated  with 
a  reasonable  amount  of  care,  this  complication  should  set  in 
mon*  often  than  it  iloes  in  the  case  of  simple  fracture. 

Tlie  most  convenient  fashion  for  its  continuous  application 
is  by  a  set  of  Leiter's  coils.  They  may  readily  be  improvised  out 
of  India-rubber  tubing  (the  best  is  that  which  has  an  internal 
diameter  of  about  one-tliird  of  an  incli  and  modertitely  thin 
walls),  or  better  still  from  composition  gras-pipin^,  which  has 
the  advantag'e  of  retainhijs^  the  shape  to  which  it  is  bent.  They 
may  he  applied  to  any  part  of  the  body*  coih^d  roun»l  a  hmb^ 
for  example,  without  the  circles  being  in  any  way  fastened  to- 
g:ether,  or  wound  in  a  flat  spiral  and  rested  on  the  part,  as  in 
the  groin,  or  pressed  into  the  shape  of  a  k*w  cone  and  arranp-ed 
to  fit  tlie  shoulder.  All  that  is  necessary  is  that  there  should 
he  iwu  buckets,  one  containing  water  of  the  desired  tempera- 
ture placed  on  a  stool  a  little  big-her  than  the  limb,  and  con- 
nected with  one  end  of  the  coil  by  means  of  a  piece  of  tubing; 
the  other,  on  a  lower  level  enipty,  and  connected  with  the 
other  end.     As  soon  as  the  current  is  started  from  one  to  th© 
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other  the  flow  is  continuous,  and  may  be  reipilated  with  the 
greatest  accuracy.    It  is  not  essential  that  the  cold  should  be 
confined  strictly  to  the  part  actually  inflamed.    If  an  ice-ba^ 
is  laid  on  a  limb  over  the  course  of  one  of  the  main  arteries 
it  causes  a  very  sensible  diminution  in  the  temperature  of  the 
part  below  by  the  constriction  it  induces,  and  by  the  propor- 
tionate diminution  in  the  amount  of  blood. 

There  are  other  methods  as  efflcacious,  but  less  convenient. 
One  depends  on  the  well-known  fact  that  if  a  skein  of  wool  is 
aXlowed  to  hang*  over  the  edgt?  of  a  vessel,  so  that  one  end  dips 
the  fluid  inside  and  the  other  hangs  over  the  edge,  a  continu- 
ous stream  of  drops  will  come  from  the  dependent  half  until 
bll  the  fluid  is  gone.    A  drip  pot  of  this  kind,  or  moi*e  than 
►■ae,  suspended  over  a  limb  and  filled  with  evaporating  lotion 
luces  the  temperature  quite  far  enough.    Iced  watt^r,  or  a 
l<^tion  containing  chloride  of  ammonium  in  solution,  answers 
^?"^iy  well,  but  if  the  full  effect  is  desired  there  is  nothing  to 
^^iC^ual  lead  lotion  mixed  with  spirit,  and  containing  a  few  frag- 
E3rm.ents  of  ice.    The  effect  is  greater  in  proportion  to  the  amount 
^-aod  strength  of  the  spirit.    It  may  be  allowed  to  drip  on  to 
^  Sue  skin  directly,  or  this  may  be  covered  with  a  single  thick- 
rm«?8S  of  lint,  so  as  to  avoid  splashing,  and  to  carry  off  the 
^mjKrpIus  fluid.    If  the  lint  is  folded  even  once,  so  that  there  aiv 
ti^^wro  layers,  evaporation  is  checked  tK)  a  considerable  extent, 
ai.  snd  a  great  deal  of  the  effect  lost. 

Arnica,  which  is  fn^quently  recommended  in  t  he  early  stagt*s 

oC  sprains,  is  worse  than  useless.    The  sole  merit  that  it  pos- 

c6^sjMK>tt  is  due  to  the  spirit  that  is  mixed  with  it,  and  it  has 

^l^every  serious  defect  of  exciting  in  many  people  (especially 

"^ken  it  is  not  very  much  diluted)  a  peculiar  form  of  inflam- 

^K^ation  of  the  skin,  which  is  \\^%  only  very  dilllcult  to  distin- 

K^iish  from  erj'sipelas,  but  whfch  is  very  likely  to  run  on  into 

^^-  Aconite,  too,  may  be  mentioned  here  as  occasionally  of 

^^rvice  when  one  or  two  small  spots  are  exceedingly  tender, 

but  care  must  be  taken,  especially  when  it  is  mixeil  with 

chloroform,  that  it  is  not  applied  over  too  large  a  surtace. 

A  still  more  simple  way  of  applying  cold  is  to  lill  an  Iiidia- 
'ttbber  bag  (or  where  this  is  not  handy  an  ordinary  bladder 
answers  all  the  purpose)  with  small  fragnuMits  of  ice,  or  with 
keand  salt,  and  to  allow  it  to  hang  over  the  joint  so  as  just 
fa>be  in  contact  with  it.     A  double  fold  of  lint,  or  a    thin 
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pocket-handkercliief,  must  lie  placed  untlermvath,  lyin^  on  tli© 
skin  and  chang-cd  occasionally,  as  it  soon  becomes  wet  fnjm 
tlic  condensation  of  moist  air  on  the  outside  of  the  bag.  This 
plan  is  particularly  usefnl  when  it  is  desirable  to  produce  an 
elTect  on  deep-Iyin^'"  struct ures,  or  to  keep  the  coltl  up  fur  a 
considerable  leog-th  of  time,  as  it  is  very  effectual,  may  be 
g:raduated  exactly,  dues  nut  want  watching,  and  makes  no 
mess. 

Cold  is  most  successful  in  sprains  of  largre  joints  when  the 
swelling  comes  on  rapidly.  If  twelve  or  more  hours  pass  by 
before  tliis  makes  its  appearance^  pi^essiire  applied  early  an- 
swers a  g*reat  deal  better,  though  ev€*n  then,  if  a  joint  such  aa 
the  knee  or  ankh^  has  been  bandaged  carefully,  an  ice-bag  laid 
on  it  makes  its  influence  felt,  and  helps  to  relieve  the  feeling 
of  ti^nsion  and  throbbing.  When  tlie  brunt  of  the  injury  is 
borne  b^^  the  muscles  it  is  not  nearly  so  serviceable.  In  the 
aged,  in  the  very  young,  in  those  subject  to  local  congestions 
such  as  chdhlains,  and  in  the  rheumatic,  it  must  be  used  with 
great  caution,  and  the  skin,  if  it  is  moistened,  must  be  dried 
with  the  greatest  care;  otherwise  it  may  happen  that  the  de- 
pression due  to  tlie  cold  insensibly  shades  off  into  an  attack  of 
mtlammation,  the  very  tiling  it  is  intended  to  pi'cvent. 

Heat — Heat  may  be  employed  in  many  eases  in  which  the 
use  of  cold  cloes  not  seem  odvisable.  Its  value  as  an  immediate 
application  depends  on  tlie  fact,  which  is  not  so  widely  known 
as  it  might  be,  that  hot  wat43r,  if  the  temperature  is  suffi- 
cientl3^  high^  is  as  effectual  in  stopping  bleeding  as  ice.  The 
skin  becomes  cold,  the  vessels  in  it  and  in  the  hiyer  immedi- 
atel3^  beneath  conti^ct,  and  the  circuhition  in  many  instances 
almost  stops.  In  the  case  of  the  flngei's,  where  in  proportion 
to  their  thiclmess  the  extent  of  surface  is  very  great,  I  have 
seen  complete  blanching  and  numbness  produced  by  dipping: 
the  hand  into  very  hot  water,  and  have  known  it  last  even  in 
the  hot  days  of  summer  for  many  hours,  longer  than  if  it  liad 
been  due  to  the  application  of  ice. 

To  protiuce  such  an  effect  as  this  the  temperature  of  the 
water  must  be  as  hot  as  can  be  borne.  It  cannot,  therefore, 
be  kept  up  for  more  than  a  few  moments,  for  fear  the  skin 
maybe  injured;  and  for  the  same  reason  it  cannot  be  em- 
ployed, as  cold  is,  to  iliminish  the  calibre  of  the  vessels  in  the 
deeper  lying  structures.     Its  value  is  greatest  when  the  in- 
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jured  part  Ik'S  near  the  surface,  particularly  in  the  case  of 
tendons,  which,  like  those  on  the  back  of  the  hand,  rim  a  lon^ 
distance  down  into  the  fln*^ei^s,  lyin^  inunediately  under  tlic 
skin  the  wtiole  way.  In  the  ankle  and  elbow,  also,  it  succeeds 
fairly  well,  but  the  difficulty  of  application  in  the  case  of  other 
joints  is  so  ^eat  that  it  is  g-enerally  better  to  rely  on  cold. 

The  temperature  of  the  water  requires  a  jsrood  deal  of  judjt?- 
nient,  especially  as  dilferent  people,  even  dilTerent  parts  of  the 
body,  var-y  very  much  in  their  dejt^ree  of  tolerance.  With 
children,  it  is  ])articidar!y  necessaiy  to  be  careful,  as  their 
skin  is  so  delicate.  Happily  in  them  joint  sprains  are  not  so 
common  as  they  are  in  adults.  The  fingers  can  stand  a  hi|?her 
tenipeniture  than  the  hand,  and  this,  ag-ain,  a  much  liigher 
one  tlian  the  elbow;  indeed,  the  point  of  the  elbow  is,  so  far 
as  heat  is  concerned,  one  of  ttie  most  sensitive  parts  of  the 
body.  The  extent  of  surface  immereed  has  to  be  considered, 
too.  It  must  not  be  for^srotten  that  the  sensitiveness  to  heat 
increases  mth  the  area  exposed.  It  is  not  a  bad  plan  t^ 
place  the  limb  in  hot  water,  and  then  raise  the  temperature 
rapidly  by  adding:  more,  mitil  it  is  as  liij^rh  as  the  patient  can 
stand,  taking"  care  to  stir  it  round  all  the  while,  so  as  to  dis- 
tribute the  heat  evenly  through  the  whole.  Two  or  three 
minutes ou^4it  to  be  sufficient;  often  the  full  elTect  is  gained  at 
the  end  of  the  first. 

Heat  used  in  this  way  has  a  wondei'ful  power  of  relieving' 
pain.  The  skin  may  not  be  blanched,  hut  its  sensitiveness  is 
lowered;  manipulation  is  more  easy»  and  displaced  tentlons  or 
other  structures  can  be  restored  to  their  pt>sition  without  the 
sickening^  sense  of  over-stretched  fibrous  tissue.  It  is  worth 
noting,  moreover,  as  another  point  in  its  favor,  that  the 
elfects  are  more  lasting  than  those  of  cold,  and  consequently 
time  is  guiixed  for  the  application  of  other  and  more  perma- 
nent nuiasures,  sucii  as  niassaire  and  bandaging:. 

Sometimes,  after  prolonged  ovei^work  or  severe  strains,  the 
bony  prominences  to  which  the  muscles  are  attached  become 
sore  and  tender,  or  the  tendon  sheaths  seem  to  be  roughened 
and  uneven,  so  that  perfect  smoothness  of  j notion  is  lost;  or 
in  certain  classes  of  work,  where  without  the  actual  exertion 
being  great,  rapidity  and  delicacy  of  movement  are  carried  to 
a  ver>'  high  pittth,  the  nei^v^es  become  painful,  and  the  muscles 
liable  to  sudden  and  spasmodic  contractions.     When  this  or- 
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curs  the  prolonged  application  of  warmth  may  g-enerally  be 
i*eHed  upon  to  srivt*  relief,  at  any  rate  for  a  thiio,  A  ino<ioi*at^ 
temperature  usually  jsutllees.  The  object  is  not  to  nmiib  the 
sensibility  of  the  part,  but  rather  to  I'elax  the  walls  of  the 
vessels  and  relieve  the  tension,  so  that  blood  may  ciix-ulate  more 
freely  through  the  tissues,  and  the  delicate  fibres,  in  which  the 
nerves  end,  may  no  longrer  be  kept  upon  the  stretch.  This 
holds  good  even  when  some  of  the  muscular  fibres  have  been 
torn  across  or  rent  from  their  attachments. 

Later,  when  the  joint  is  beg-innin^  to  recover  and  movement 
is  returning,  heat  is  of  vakie  both  foi'  its  own  merits  and  as  a 
prehminary  to  massage.  There  is  then  no  limit  to  the  length 
of  time  it  may  be  applied*  The  hand,  for  example,  if  it  is  stiif 
from  the  etfects  of  some  old  sprain,  may  be  kept  soaking 
for  hours  in  water  as  hot  as  can  be  borne  with  the  greatest 
l>eneflt.  The  tissues  become  soft,  everHhing.is  supple  and 
flexible,  the  constant  achhig  disappears,  and  movements  which 
befoi*e  were  out  of  the  question  are  executed  ^vith  ease  and 
freedom;  only,  unfortunately,  it  rarely  happens  that  the  w^hole 
of  the  improvement  is  retained.  So  far  as  stiffened  joints,  at 
least,  are  concerned,  it  do€^s  not  seem  improbable  that  the 
reputation  enjoyed  by  man^^  of  the  foreign  baths  is  due  more 
to  the  temperature  of  the  water  and  the  length  of  time  the 
limbs  are  allowed  to  steep  in  it  than  to  anything  else,  though 
it  is  not  denied  that  in  other  respects  they  may  be  of  consid- 
erable service. 

Besides  these  there  are  other  methods,  less  general  in  tlieir 
apphcation,  which  are  better  described  in  the  treatment  of 
special  sprains.  Ironing,  for  example,  is  often  of  great  use 
where  large  masses  of  muscle  in  the  loins  ait*  stitT  and  painful 
fi*om  overwork  tjr  cold,  so  that  tlie  patient  cannot  move  with 
freedom  or  even  hold  himself  erect;  and  hot  vapor  or  mud 
baths,  where  the  limbs  are  stiff  and  crippli^d  from  old  attacks 
of  mflammation,  frequently  procure  great  relief  from  pain; 
but  remedies  of  this  description  must  be  dealt  with  by  them- 
selves. As  a  rule,  they  are  used  in  conjunction  with  others, 
and  do  not  depend  for  their  merit  on  heat  alone. 

Heat  and  Cold  Alternately, — Later  still,  when  the  repair 
of  the  tissues  is  pei*fect,  but  full  use  is  not  rt^stored,  nothing 
can  be  more  successful  than  the  alternate  action  of  heat  and 
cold.    Some  weeks,  perhaps,  have  passed  since  the  joint   was 
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■  hurt;  all  fear  of  inflammation  has  been  dispelled;   there  is 

■  nothing  out  of  place;  no  bands  or  adhesions  to  hurt  the  move- 
r        ment;  no  very  tender  spot^  though  the  whole  may  ache,  es- 
pecially after  it  has  been  used;  but  there  is  no  power  in  it. 
The  joint  is  colder  than  its  fellow ;  the  skin  is  livid  and  wrinkled, 

fitting  closely  on  to  the  bones,  and  often  slightly  swollen 
"^"here  it  stretches  over  the  hollows  between  them ;  the  position 
of  the  parts  is  natural  and  good;  one  bone  can  be  moved  upon 
tihe  other,  though,  perhaps,  not  quite  to  its  full  extent;  but  the 
I>art  looks  and  feels  as  if  it  were  only  half  alive,  able  to  put  out 
l^alf  the  energy  it  should.    Sometimes,  it  is  true,  this  is  the 
i^«sult  of  defective  energy  and  will  in  the  great  nerv^e  centres, 
"but  often  the  fault  lies  in  the  part  itself.    The  tissues  round 
tihe  joint  have  been  at  rest  so  long,  have  been  so  long  without 
doing  anything  for  themselves,  that  they  have  almost  lost  the 
I>ower.    The  circulation  through  them  has  been  at  its  lowest 
^bb  for  such  a  length  of  time,  that  when  a  sudden  demand  is 
made  upon  it  it  is  unable  to  respond.    In  these  circumstances 
'tJie  shock  of  alternate  heat  and  cold  acts  as  a  most  powerful 
stimulus,  especially  when  used  in  the  form  of  a  douche,  pro- 
jected with  some  force  and  suddenness  against  a  part  which 
t^as  been  allowed  to  soak  in  hot  water.    The  skin,  of  course, 
^•*«ceives  the  greatest  amount  of  effect,  and  sometimes,  espe- 
<^ia,lly  with  the  needle  douche,  a  great  deal  inore  has  been  done 
t^lia.n  was  desirable;  but  the  whole  circulation  through  the  part 
^^  quickened;  the  volume  of  blood  increases;  the  nutrition  of 
^lie  tissues  is  carried  on  more  as  it  is  in  normal  health,  and 
"^1^^  muscles  and  nerves  begin  at  once  to  regain  their  power. 
-Ajded  by  galvanism  and  other  measures,  it  is  surprising  how 
^^is  method  of  treatment  restores  tone  to  the  muscles,  and 
'^^xises  the  absorption  of  chronic  exudations  that  perhaps  have 
^^'^liiained  passive  and  unaltered  for  j^ears;  onlj^  partly  from 
^i^^  very  ease  with  which  it  maj^  be  applied,  it  is  not  advisa- 
"1^  that  this  line  of  treatment  should  be  carried  out  without 
^^^itable  supervision;  or  more  harm  than  good  may  easily  be 
done. 

Pressure. — This  is  not  the  only  plan  which  illustrates  the 

^""^lueof  a  time-honored  practice,  when  carried  out  thoroughly, 

^^d  its  worthlessness  as  usually"  employed.    Bandaging  for 

^pi^ins  is  almost  universal,  and  well  deserves  its  reputation; 

^*^J  it  must  be  carried  out  systematically^  and  rationally,  with 
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a  proper  reg-ard  to  the  structure  of  the  joint,  the  aiTang^i 
of  the  parts  round  it,  and  the  movements  it  ought  to  perfoi 
and  this  implies  anatomical  and  surgical  kno\vled*?eof  no 
order'. 

Heat  and  cold  are  only  uf  tempoi'ary  use;  their  influej 
on  the  vessels  is  exerted  through  the  nerves  and  muscles, 
after  a  time  these,  like  other  vital  structures,  become  tired 
relax,  and  g'i%e  way.     Both  of  them  when  continued  too  long* 
help  to  produce  the  very  effect  they  are  intended  t^  prevent* 
The  tissues  become  congested;    the   circulation  is  checked^ 
thoug*h  the  actual  amount  of  blood  in  the  part  may  even 
greater  than  normal;  the  cavity  of  the  joint  is  distended; 
the  soft  tissues  round  and  between  the  bony  prominences 
filled  with  exudation,  which  becomes  nrg'anizt»d,  develops  into 
tough  and  unyielding  fibrous  bands,  and  criiiples  the  move- 
ment of  the  joint  in  all  directions. 

As  compared  with  these  the  action  of  pressure  is  en 
mechanical;  the  measure  may  be  graduated  according  to  the 
needs  of  each  case,  and  it  may  be  kept  up  at  any  required  de* 
gree  for  an  indefinite  period  of  time.  When  carefully  and 
methodically  applied*  nothing  can  be  moi-e  elllcient  furstoppiUj 
bleeding,  or  for  insuring  the  absorption  and  dispei*sal  of  bli 
that  has  escaped  ah'eadj^  It  controls  the  hypenemia 
checks  the  dilatation  of  the  vessels,  so  that  the  outpourlH^ 
of  the  plasma  into  the  tissues  is  re-strained  within  proper  limil^. 
It  prevents  the  accumulation  of  fluid  in  the  synovisil  cavities; 
assists  the  absorption  of  plasma  from  pmtected  spots,  so  that 
it  neither  runs  on  to  inflammatory  exudat  ion  on  the  one  hand» 
nor  becomes  organized  and  leads  to  stiffening  of  the  joint  on 
the  other;  and  above  all  it  relieves  pain  in  the  most  wonderful 
way,  whether  it  is  the  sharp  and  acute  kind  that  comes  oi 
humediately  after  an  accident,  due  to  the  stretching-  and 
ing  of  the  nerves  in  the  lig^aments  and  flbrous  structures^ 
the  dull  aching  aft€Tward  caused  by  the  continutMl  t^^nsion  q\ 
the  capsule.  In  the  majority  of  instances,  if  compres^ioj 
properly  applied,  the  swelling  disappeai^  by  the  next  day, 
the  joint  may  be  moved  through  nearly  its  whole  rangtJ  with-J 
out  more  tlian  a  sense  of  discomfort. 

Method, ^To  l>ring  about  this  result,  however,  the 
pression  must  be  applied  with  a  definite  knowled^  of  w 
desired,  and  how  it  is  to  he  t»btained.     Merely  putting"  a 
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age  on  a  limb  that  has  been  sprained  is  only  liable  to  perpet- 
uatie  the  very  evil  it  is  intended  to  prevent. 

It  may  be  commenced  at  once,  as  soon  after  the  accident 
as  practicable,  or  heat  or  cold,  as  the  case  may  indicate,  maj'- 
be  applied  for  a  short  time  first.     Probably  in  most  cases 
the  latter  plan  is  the  better;  heat  or  cold  requires  less  skill, 
and  relief  from  pain  is  attained  more  immediately,  while,  if 
carried  out  effectually,  time  is  not  really  lost.    Besides,  before 
a  bandage  can  be  applied,  it  is  necessary  to  make  perfectly 
^  certain  that  there  is  no  displacement  of  any  kind.    If  there  is 
anything  of  the  sort  it  must  be  made  out  and  rectified  before 
further  steps  are  taken ;  it  is  hopeless  trying  to  cure  a  sprained 
joint  if  any  of  the  structures  belonging  to  it  are  out  of  their 
natural  position.    How  far  it  may  be  advisable  in  these  cir- 
cumstances to  make  use  of  massage  as  a  preliminary,  is  a 
question  that  is  best  dealt  with  by  itself. 

The  method  of  application  is  all  important,  though  the 
rules  that  guide  it  are  sufficiently  simple.  The  joint  must  be 
fixed  in  the  most  suitable  position,  not  necessarily  the  one  se- 
lected by  the  patient.  For  example,  in  sprains  of  the  ankle  the 
foot  should  be  at  right  angles  with  the  leg;  when  the  knee  is 
injured  the  joint  should  be  slightly  bent,  though  not  nearly  to 
the  degree  in  w^hich  the  patient  is  almost  sure  to  place  it,  and 
the  arm  should  hang  by  the  side  when  the  shoulder  is  involved. 
The  pressure  must  be  applied  so  that  it  falls  only  on  the 
P^rts  that  require  it,  not  on  the  bony  prominences,  that  is  to 
say,  but  over  the  tendon  sheaths,  and  on  the  masses  of  soft 
^^  delicate  tissue  that  fill  up  the  interspace  between  them 
^d  the  bones,  especially  on  the  inner  side  of  the  limb.  It 
niust  be  smooth,  even,  and  well  graduated,  commencing  from 
^low,  and  working  upward  toward  the  trunk,  and  it  must 
possess  a  certain  amount  of  elasticity,  so  that  as  the  swelling 
finishes  under  its  influence  the  bandage  may  still  keep  up 
^ine  degree  of  compression. 

For  this  purpose  there  is  nothing  more  suitable,  and,  fortu- 
^tely,  nothing  more  easily  obtained,  than  ordinary  cotton 
^ooL  Pads  may  be  made  of  this  to  fit  into  any  depression, 
^0  matter  how  small,  and,  if  not  too  firmly  compressed,  they 
keep  up  an  even  and  equable  amount  of  pressure,  even  when 
absorption  underneath  has  effected  a  considerable  difference 
^  the  size  of  the  limb.    Failing  this,  the  next  most  useful  sub- 
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stance  is  a  firm  and  fliie-textured  spon^.  This  may  be  made 
into  pads  which  admit  of  the  most  perfect  adjustment  as  re* 
g-ards  size^  shape,  and  thickness,  and  it  is  more  easy  t^  keep 
thein  in  their  proper  place  when  the  limb  is  being-  bandaged* 
Many  other  substances,  however,  serve  on  special  occasions; 
dried  moss«  for  instance,  forms  a  capital  substitute,  and  1  have 
known  even  sea\veed  tried  with  success*  Some  of  the  thicker 
and  softer  kinds  of  felt  make  admii'able  pads,  firm  and 
yet  quite  elastic,  and  capable,  if  several  layei-s  are  sewnj 
*;ethfr,  of  bein^  modeled  into  any  sliape.  Sometimes 
Mrnmess  is  of  especial  service,  I  have  employed  them  w| 
g:reat  advantage  m  sprains  of  the  extensor  tendons  on 
back  of  the  wrist,  when  the  dist«mtion  has  not  been  verj^  \ 
but  where  there  has  been  a  large  amount  of  creaking  or  giulr^ 
ing  on  movement.  It  is  difficult  here  to  adjust  pads  of  cot 
wool  sufflcif'ntly  accurately,  while  the  felt  is  easily  shapd 
suit  the  varying  thickness  of  the  soft  parts.  The  pressui 
distributed  evenly  over  the  whole  length:  the  tendons  are  1 
at  rest;  and  the  firm  compression  insures  the  rapid  disapp 
ance  of  the  exudation. 

Pads  of  sponge  or  felt  may,  moreover,  be  soaked  in  lotions, 
if  it  is  considered  advisable,  without  altogether  destroymg 
their  elasticity.  I  have  not  found  much  occasion  to  put  this 
into  practice,  but  once  or  twice,  when  the  pain  over  small 
joints  was  veiy  sevei*e,  the  application  of  a  lotion  contain 
a  solution  of  morphia  afforded  great  relief.  Of  course,  a 
lain  amount  of  caution  must  be  used.  A  thick  felt  pad,  covi 
\m  tlie  outer  side  with  a  layer  of  some  watei*|)roof  materia^ 
capable  of  taking  up  no  inconsiderable  quantity,  but  the  i 
of  the  pad  is  generally  small,  and  the  condition  of  the  pat 
beneath  is  not  one  adapted  for  rapid  absorption.  If  therej 
the  least  abrasion  this  caution  is  particularly  required* 

It  is  impossible  to  be  too  careful  in  molding  the  padsl 
the  proper  shape  of  the  limb.     In  the  case  of  the  ankle,  forf 
ampk%  whei'e  the  joint  alone  is  involved,  the  swelling  shq 
itself  on  the  front,  lifting  up  the  tendons  that  nm  down  to  i 
toes,  and  behind  on  either  side  of  the  tendo-Achillis,  Dlling 
the  natural  hollows  there,  and  reaching  up  the  leg  highe] 
the  inner  side  than  the  outer.     Over  the  malleoli,  of  com 
there  is  none,  and,  unless  the  injury  has  been  so  S43veiv  ati 
tear  the  ligaments,  scarcely  any  is  perceptible  along  tl 
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lower  border.  This  may  be  complicated  by  the  distention  of 
some  or  all  of  the  tendon  sheaths  that  run  down  on  either  side; 
and  if  some  few  hours  have  been  allowed  to  pass  by,  there  is, 
in  addition,  a  great  deal  of  thickening  in  the  loose  and  delicate 
tissue  that  fills  up  the  interstices  between  the  skin  and  the 
tendons,  and  the  tendons  and  the  bone.  The  swelling  may 
reach  down  far  on  to  the  foot,  and  almost  to  the  knee.  All 
this  must  be  made  out;  and  the  natural  contour  of  the  limb 
seen,  as  it  were,  through  the  swelling,  before  the  pads  can  be 
shaped  and  the  bandage  adjusted. 

Sometimes  pads  of  this  kind  may  be  made  to  serve  in  the 
place  of  splints.  In  the  knee,  for  example,  a  bandage,  as  usu- 
ally applied,  is  of  very  little  use;  nor  is  it  much  better  if  a 
horseshoe-shaped  cushion  is  adjusted  around  the  knee-cap. 
But  if  this  is  combined  with  a  firm  elastic  pad  of  felt  in  the 
popliteal  space  behind  (I  have  known,  when  nothing  else  could 
he  obtained  at  the  moment,  a  small  folded  pocket-handkerchief 
answer  admirably),  the  compression  is  spread  over  a  larger 
surface  of  the  joint,  better  resistance  is  given  for  the  bandage 
in  front,  and  an  admirable  splint  is  applied  to  the  knee  joint, 
keeping  it  nearly  straight,  and  possessing  the  great  advantage 
over  an  ordinary  back  splint  that  it  is  not  so  absolutely  and 
uncomfortably  rigid. 

Sometimes  it  is  one's  misfortune  to  meet  with  a  case  in 
which  the  limb  (generally  the  forearm)  seems  to  have  been 
sprained,  as  it  were,  all  round,  the  swelling  and  pain  are  so 
universal.  For  such  as  these  I  have  used  with  success  what 
^V  be  considered  a  distant  imitation  of  Querin's  treatment 
of  wounds;  that,  at  least,  first  gave  me  the  idea.  The  limb  is 
^  be  well  padded  first,  according  to  the  anatomy  of  the  part, 
and  lightly  bandaged ;  then,  commencing  from  the  fingers,  be- 
tween which  small  cushions  are  placed,  it  must  be  wrapped  in 
sheet  after  sheet  of  cotton  wool  until  it  is  three  or  four  times 
t^«  natural  size;  finally,  it  must  be  bandaged  from  below  up- 
ward as  firmly  as  possible.  If  the  cotton  wool  is  sufficiently 
thick  it  is  impossible  to  exert  too  much  pressure.  It  must  be 
^Bttitted  that  the  application  is  exceedingly^  hot;  but  it  cer- 
tainly reheves  pain;  and  such  is  the  elastic  tt^nsion  of  the  wool, 
that  the  limb,  when  exposed  on  the  next  day,  is  almost  its 
^tural  size.  The  comfort  is  greatly  increased  by  dusting  the 
Kmb  over  first  with  violet  powder. 
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Bandages  used  for  sprained  joints  need  not  be  of  any 
kind  so  long*  as  tlit\v  lie  evenly  and  smoothly  on  the  lirab  and 
do  not  stretcli.  India-rLibher  ones,  or  those  made  of  woven 
elastic,  are  strongly  recommended  by  some;  but,  it  seems  to 
me,  without  adequate  reason*  They  keep  the  limb  veri'  hotj 
the  solid  ones,  at  any  rate,  retain  the  perspiration  so  as  to  be 
sometimes  unpleasant;  and  it  is  very  difficult  to  apply  them 
sufficiently  firmly  without  making  them  too  t%ht  and  con* 
verting:  them  into  a  species  of  torture.  While  the  limb  is  beings 
bandaged  the  pads  may  be  secured  in  position  by  means  of 
common  elastic  bands  passed  round  the  limb,  an  exce! 
method  suggested  by  Dacre  Fox. 

Starch  handages  and  other  fixed  appliances,  such  as  gar 
and  chalk,  plaster  of  Paris,  or  silicate  of  potash,  can  only^ 
recommended  under  special  conditions.  They  are  certai 
bt*  left  on  too  long*  and  that  is  a  fatal  objection.  BandagesrS 
a  rule,  should  be  changed  every  day.  The  limb  no  doubt  feels 
fairly  comfortable  so  long  as  it  is  encased  and  kept  motionless. 
But  every  day  it  is  gi'owing  more  and  more  stilT»  and  when  it 
is  released  the  least  attempt  at  movement  is  attended  by  pa] 
This  Is  not  due  tosti^aining  or  tearing' of  the  union  bet 
t  he  ends  of  the  torn  ligaments ;  no  strain  falls  on  it.  Lig'amei 
may  be  tense,  but  they  are  not  stretched  unless  movement  i 
carried  beyond  what  is  nnturril,  which,  under  proper  man: 
ment,  never  should  happen.  It  cannot,  therefore,  be  du 
tills.  In  reality  its  persistence  and  seventy  are  reg^ulatcUi 
more  by  the  amount  and  duration  of  the  swelling  than  by 
thing  else.  Of  course  if  ligaments  have  been  torn  from  boi 
or  muscles  have  been  strained  or  lacerated,  the  skin  over  them 
is  tender  when  it  is  pressed  upon  or  tightly  stretchetl,  but  the 
l)aiji  that  is  ordinarily  felt  when  a  sprained  joint  is  lli^t  used 
is  scarcely  noticeable  if  exudation  is  prevented  and  passive 
motion  begun  early  entviigh.  Neither  of  these  conditions  is 
likely  to  be  carried  out  properly  if  the  Umb  is  encased 
tlxed  bandage. 

How  long  the  limb  should  be  bandaged  is  a  question  tha' 
can  hardly  be  answered  until  the  effects  produced  in  joints 
prolonged  inaction  have  been  taken  into  consideration. 


CHAPTEE  Till. 

TREATMENT.— REST. 

Nothing  is  so  difficult  in  the  treatment  of  sprains  as  the 
question  of  rest —  how  long  the  joint  should  be  kept  quiet,  and 
when  the  patient  may  use  it  with  safety  as  he  likes.  It  is  the 
first  thing  asked,  and  a  definite  time  is  usually  wanted  at 
once,  utterly  regardless  of  the  fact  that  it  is  impossible  to  re- 
turn more  than  a  general  answer  in  the  majority  of  instances. 
Each  case  must  be  judged  on  its  own  merits.  On  the  one 
luind,  if  the  joint  remains  long  unused,  there  is  the  possibility, 
almost  the  certainty,  of  its  becoming  stiff  and  crippled,  so  that 
it  is  years  before  it  reg^ains  its  natural  freedom,  if  it  ever  does; 
on  the  other,  there  is  the  dread  of  exciting  inflammation,  and 
the  risk  of  reproducing  by  some  momentary  slip  the  whole  of 
the  original  mischief.  Between  these  it  is  necessary-  to  hold 
a  middle  course;  leaning  too  much  to  either  side  inevitably 
Wngs  after  it  delayed  convalescence  in  some  form  or  other 
and  much  discredit. 

There  is  no  doubt  that  in  the  majority  of  cases  sprained 
joints  are  kept  at  rest  much  too  long.  It  is  imagined  that  if 
^ything,  it  does  not  matter  what,  has  happened  to  a  joint,  it 
cannot  be  wrong  to  rest  it,  and  that  no  harm  can  possibly  fol- 
low from  its  being  kept  quiet.  The  dread  of  inflammation  is 
^owed  to  overshadow  everything  else.  It  is  forgotten  that 
^lie  function  of  a  joint  is  movement ;  that  this  is  the  reason 
fcrits  existence,  and  that  if  from  any  cause  it  is  kept  abso- 
lutely at  rest  it  loses  the  power  of  working,  just  as  an  eye  ac- 
C'^med  to  long-continued  darkness  becomes  imable  to  bear 
^^  light.  It  is  forgotten  that  prolonged  rest  does  produce 
c^ges,  and  very  deflnite  ones,  too,  in  the  structure  of  joints, 
^en  when  they  are  healthy,  and  that  these  are  tenfold  more 
^My  to  occur  after  injury-.  And  so  the  part  is  kept  perfectly 
SUiet  until  it  becomes  stiff  and  rigid,  and  every  attempt  at 
Movement  causes  jmin. 
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Effects  of  Prolonged  Rest  on  Healthy  Joints. — Some  ol 
the  efTects  stated  to  ivsult  from  this  cause  are  of  a  very  strik 
injij  chaiacter.  Duveniey  and  Petit  have  described  cases  in! 
which  th(*y  foiaid  tlie  synovial  sac  and  the  spaces  round  it  enorJ 
mously  distended  with  a  serous  effusion;  and  othi*rs  in  which 
there  were  adhesions  passings  across  the  interior^  from  one  bona 
to  the  other,  so  that  tht*  joint  was  ahiiost  crippled,  Teissier  ha*; 
g'iven  an  account  of  one  in  which  the  adhesions  were  so  den 
and  numerous  that  the  cavity  of  the  joint  was  entirely  obh 
erated,  and  the  bones  so  tied  together  that  one  could  not  move 
in  the  least  upon  the  other.  In  othet*s  he  found  the  synovial 
sac  distended  with  blood,  tlic  Wmu^  membrane  thickened,  and 
more  vascular  than  natiir :ii,  and  the  inner  surface  coated  over 
with  a  recent  deposit  of  fibrinous  mati»rial,  %\'hich  was  rapidly 
hein^  org'anized  into  dense  unyielding-  bands.  In  many  the 
cartilages  were  swollen  and  thickened  at  the  margin,  soft^yned 
in  the  centre,  and  even  eroded  on  the  surface,  while  the  syno- 
vial fringes  were  almost  uniformly  converted  into  tough  fibrous 
bands  that  limited  the  fredom  of  the  joint  in  all  directions. 

Some  doubt*  it  is  true»  has  been  thrown  upon  his  explana- 
tion, owing  to  the  fact  that  in  all  the  casas  the  Uuib  had  l>een 
severely  hurt;  and  the  suggestion  has  been  olTeivd  that  theso 
changes  are  really  due  to  inflammation,  which  spnnid  from  the 
seat  of  injury  to  the  afrected  joint;  but  it  is  admitted  that 
there  is  no  evidence  that  anything  of  the  kind  had  occurred* 
According  to  Teissier,  unbroken  rest  can  be  the  only  cause; 
and  in  this  he  is  strongl\'  supported  by  Bonnet  of  Lyons,  who 
came  to  the  same  conclusion  after  a  series  of  experimenl-s  ex- 
pressly bearing  on  this  point.  It  is  admitted  that  the  position 
in  which  the  limb  is  ivtained  is  of  some  importance;  that  some 
joints  are  more  liiible  to  bt»  alTected  in  this  wa^'  than  othem, 
those  farther  from  the  trunk  more  frequently  than  the  nearer 
ones,  the  fingers,  for  exain))ks  more  often  than  the  wrist;  and^ 
further,  that  the  changes  are  miist  conspicuous  in  tlie  aged, 
or  in  limbs  that  have  been  paralyzed;  but  the  main  fact  itself, 
according  to  them*  admits  of  no  dispute. 

Even  supposing  the  conse([urnces  of  long  inaction  are  not 
so  extensive  as  this,  they  may  still  be  sulHcientl^^  serious  to 
lead  to  grave  discomfort  and  suffering.  It  is  ceiiMiin  that,  in 
okl  peofde  at  any  rate,  a  rest  of  comparatively  shoi*t  dunitiou 
is  enougli  to  cause  gi*eat  stillness,  especially  w^hen  the  wrist 
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and  lliig^*rs  are  concorncHl.  Thest*  sliow  tlie  effect  more  rapid}' 
than  other  joints,  possibly  because  the  movements  they  exe- 
cute are  so  numerous  and  complicated;  (»ven  in  a  few  days 
the  power  of  bending*  them  may  be  completely  lost;  they  re- 
main rigidly  extended,  and  the  least  attempt  at  forcin/g:  them, 
no  matter  how  gently  it  is  done,  gives  rise  to  severe  pain,  and 
mwts  with  a  sense  of  resistance  which  is  not  due  to  muscular 
contraction. 

It  is  often  said  when  this  occurs  that  the  patients  are  gouty 
or  rheumatic,  and  that  the  stiffness  is  due  to  their  diathesis; 
but  then*  is  no  evidence  of  it.  It  comes  on  without  aching  or 
pain,  that  is  not  felt  until  after  manipulation;  the  skin  is  not 
hot;  there  is  no  sw*elling  or  sign  of  inflammation;  the  onset  is 
imperceptible;  and  the  patient  is  unaware  of  anything  being 
wrong  until  the  hand  is  released  from  confinement  and  some 
attempt  made  to  move  it.  There  does  not  seem  any  other 
fpason  possible  but  the  want  of  use  and  the  prolonged  rest  in 
the  straight  position. 

Changes  in  the  Tissues  Ihie  to  Prolonged  Rest, — When 
the  time  is  short  these  are  not  very  conspicuous.  There  is 
l«B  fluid  in  the  joint,  and  its  (juality  sometimes  appears  to  be 
altered;  it  is  not  so  viscid  as  it  ought  to  be;  but.  it  is  rare  to 
^^  anything  more.  The  tissues  themselves  do  not  seem  to 
be  affected  as  the3'  are  at  a  later  period,  and  recovery  is  gen- 
erally rapid.  Afterwanls  there  are  other  alterations;  the  loose 
^d  delicate*  connective  tissue  that  fills  up  all  the  irrt^gularities 
wd  interspaces  bi»comes  affected.  In  some  parts  it  is  com- 
presstHl  until  it  becomes  dense  and  hard;  in  othei's  it  is  filled 
^th  fluid,  and  becomes  soft  and  pulpy.  Then,  as  the  bones 
^^^  muscles  move,  and  the  pressure*  shifts  from  one  point  to 
another,  the  imeven  tension  causes  pain.  Inst(»ad  of  tlie  tissu(»s 
yielding  smoothly  and  evenly,  accommodating  themselves  to 
^'ach  other  so  that  no  unfair  pressuiv  falls  on  any  part,  some 
a^^hard  and  resistant,  having  completely  lost  their  flexibility: 
others  a^^^  swollen  and  distended,  so  that  they  cannot  give 
Hv.  The  effect,  if  force  is  used,  is  nnich  the  same  as  when  a 
%imentorany  other  band  of  connective  tissue  is  stretched 
^yoml  its  natural  limit;  the  part  swells  up  and  becomes  pain- 
^^';the  tempeniture  rises;  and  if  the  attempt  is  repeated 
sulBciently  often,  the  changes  become  moir  and  more  nuirked 
until  they  insensibly  pass  into  inflammation. 
29 
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In  some  of  the  older  cases  the  results  are  even  more  serious^ 
The  capsule  shrinks,  and  l)ecomes  rig-id;  or,  owinjs:  to  tlie  re- 
laxation of  the  muscles,  loses  its  tone*  and  is  unduly  strelc 
the  secretion  of  the  synovial  membrane  is  completely  ulte] 
tlie  softened  parts  in  the  tissues,  where  there  has  been 
pressure,  become,  as  it  were,  accustomed  to  the  increa; 
the  size  of  the  space  in  which  they  he^  and  fill  it  up  enti 
those,  on  the  other  hand,  that  have  been  compressed,  wa' 
away,  so  that  when  the  two  surfaces  of  the  joint  are  moved 
apart  there  is  nothing  to  fill  up  the  mterval,  unless  the 
romiding  tissues  are  crushed  in  by  outside  pressure.  The 
tila^es  g-row  thinner  and  thinner;  the  ligraments  shorten,  and 
hold  the  bones  in  rigid  apposition;  the  muscles  degenerate,,' 
and,  accommodating  themselves  to  the  fljced  length  at  which 
they  are  kept,  either  contract  and  become  con%'erted  into  a 
kijKl  of  fibroid  tissue,  or  waste  and  stretch.  The  tendons,  too» 
at  length  become  glued  to  their  sheaths,  and  refuse  to  move; 
the  skin  loses  its  elasticity  and  suppleness;  there  Ls  a  blue 
congested  look  about  It;  it  does  not  move  freely  or  easily  over 
tlie  structui'es  beneath,  but  seems  shnmken  on  to  the  bones, 
as  if  it  were  too  tight,  and  all  the  soft  tissue  undernt»ath  had 
gone.  Even  the  bones  waste,  and  become  so  thinned  that  a 
comparatively  shght  degree  of  violence  may  cause  them, 
give  way. 

In  the  Fingers  and  Ankle. — This  may  happen  w'hen 
joints  are  perfectly  healthy  in  all  other  respects.  The  fin 
have  been  already  mentioned.  There  is  scarcely  a  fractu 
tlie  arm  or  forearm  in  which  a  certain  amount  of  stilTnej 
not  left  aftemvards.  It  is  not  that  they  have  been  hurt  in  any' 
way;  they  have  merely  been  kept  confined  in  a  straigrht  posi-| 
tion,  under  pressure,  without  being  allowed  to  move,  and  when" 
released  they  are  found  to  be  stiff  and  rigid.  Tlie  same  thing* 
occui's  in  the  ankle  joint  when  a  patient  is  confined  to  bed  dur-1 
ing  the  coui*se  of  a  pi\>longed  or  exhausting  illness.  Tlie  foot" 
is  kept  constantly  pressed  down  by  the  w^eight  of  the  bed-1 
clothes  into  the  same  straiglit  line  as  the  leg,  and  at  last  be-| 
comes  fixed  in  that  position;  the  muscles  on  tlie  back  of  th^ 
leg  become  rigid  and  shortened;  the  ligaments  on  the  front  of 
the  joint  are  elongated  and  stretched;  and  when  the  patient] 
begins  to  get  about  he  fhids  that  he  is  unable  to  place  the 
of  the  foot  flat  upon  the  grround,  and,  not  unfrequently,  is 
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f>olocI  to  undergo  a  long  and  tedious  course  of  treatment  before 
bbe  displacement  can  be  rectified. 

Not  the  Result  of  Injury  or  Inflammation, — It  is  quite 

tme  that  this  condition  is  more  common  after  injuries  than 

anything"  else;  but  it  must  be  recollected  that  they  are  by  far 

tlie  most  frequent  cause  of  confinement  in  one  position.    It 

certainlj'  may  occur  independently  of  them,  as  well  as  of  in- 

fiammation ;  and  it  cannot  be  considered  a  peculiarity  of  old 

age,  for  though  it  is  more  often  met  with  in  people  who  have 

passed  middla  life,  slight  degrees  of  it,  suflSciently  severe  .to 

cause  considerable   inconvenience,  though    they  yield   more 

readily  to  treatment,  may  be  found  in  all  periods. 

Faulty  Position, — Malgaigne  has  offered  the  suggestion 
that  stiffening  of  joints  from  rest  alone  is  due  not  so  much  to 
confinement  in  one  position  (for  then  it  would  be  more  common 
even  than  it  is  in  cases  of  fracture),  but  to  the  fact  that  the 
position  is  unsuitable,  and,  therefore,  hurtful.    In  his  opinion, 
unbroken  rest,  combined  with  extension  in  the  straight  line,  is 
the  immediate  cause.    The  natural  position  of  repose,  in  which 
the  ligaments  are  relaxed,  lies  between  the  extremes  of  flexion 
and  extension;  if  a  joint  is  kept  for  any  length  of  time  rigidly 
straight  some  of  the  ligaments  are  loose,  others  are  in  a  state 
of  constant  tension.    The  former  gradually  shorten,  and  be- 
come rigid  and  unyielding;  the  latter  stretch,  and  grow  weaker 
and  weaker,  or  even  at  last  become  inflamed,  owing  to  the  un- 
natural condition  in  which  they  are  maintained.    In  either 
<^*8e,  the  suppleness  and  flexibility^  are  lost,  and  when  an 
attempt  is  made  to  move  the  joint,  pain  is  caused  owing  to 
the  fact  that  the  tension  falls  unfairly'  on  them. 

It  is  not  unlikely  that  this  is  correct  in  the  main,  and  that 
if  a  joint  is  perfectly  healthy  there  is  not  much  fear  of  its  be- 
coming stiff,  unless  the  limb  is  kept  in  such  a  position  that  un- 
fair traction  is  maintained  continuously  on  ligaments  which 
are  not  suited  to  resist  it.  The  important  fact  is  that  it  may 
^^^^cur^indeed,  that  in  some  circumstances  it  will  occur — even 
^hen  a  joint  is  absolutely  sound.  If  it  has  been  sprained,  if 
^^  ligaments  and  the  capsule  are  softened  by  exudation,  and 
^y  the  changes  in  the  circulation  that  of  necessity  take  place 
after  injuries,  continued  rest  is  almost  certain  to  produce  it  in 
a  Very  severe  form.  The  length  of  time  need  not  be  great; 
^^ly  few  days  are  sufficient;   and  the  actual  alteration  in 
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structure  need  not  be  of  grreat  extent;  a  fold  of  the  capsul 
may  be  thickened,  or  some  of  the  synovial  fringes  matted  t 
^ether,  or  there  may  be  merely  some  induration  in  the  sof^' 
tissues,  or  filling:  up  of  the  bursal  spaces  on  the  outside  of  thi^4 
joint,  a.  state  of  thin^  that  may  be  produced  in  a  few  days  a^^H 
the  most:  it  is  quite  enoug"h  to  prevent  the  free  action  of  the^^ 
joint  and  In  give  rise  to  severe  pain  if  the  attempt  is  carriet^^ 
too  far.  I 

In  tlie  majority  of  instances  joints  that  continue  stiff  and^S 
crippled  for  such  a  length  of  time  after  beui^  sprained  show 
nothing  mo!*e  than  tliis,  and  it  does  not  appear  to  he  much. 
There  is  no  lieat  or  redness  of  skin;  the  sweUin^^  is  only  such 
as  would  be  accounted  for  by  the  extravasation  of  blood  at  the 
time,  and  the  amount  of  exudation  that  is  needed  for  repair 
afterward;  there  is  none  of  that  throbbing,  buniiji^  pain 
wliicli  can  i^arely  be  mistaken;  and  there  is  no  si^n  of  inflam* 
mntion.  The  reason  tliat  makes  it  so  serious  is,  that  when 
once  this  condition  is  set  up>  unless  proper  steps  are  taken  to 
prevent  it,  there  is  a  constant  tendency  for  it  to  grow  worse 
and  worse*  Tlie  adhesions  and  contractions  that  develop  dur* 
ing  prolongfed  immobility  cause  tin*  softer  and  more  dehcate 
structures  to  be  strained  and  bruised  whenever  an  attempt  at 
movement  is  made.  Probably,  if  they  are  forced  to  g'ive  way 
once  for  all,  the  ^ood  that  is  done  far  exceeds  the  harm:  but 
this  rarely  happens.  Much  more  often  either  the  sufferer  does 
not  mo%'e  the  joint  at  all,  so  that  it  is  kept  ri^id  longer  still, 
or,  if  he  has  sufllcient  fortitude  to  persevere,  makes  matters 
worse  by  half  measures.  The  shortened  structures  are  merely 
stretehed  and  stiTiined,  the  part  becomes  swollen  again,  a 
fi'esh  amount  of  exudation  is  thrown  out,  the  adhesions  grow 
thicker  and  stronger,  and  the  joint  is  doomed  to  a  further 
course  of  rest  under  the  impression  that  it  is  inflamed. 

Movement  ancf  It^ffamttHffioti, — On  the  other  hand  it  is 
urged,  even  by  those  who  admit  that  inflammation  is  not  an 
absolutely  necessary  consecpience,  that  it  is  almost  certain  to 
be  produced  if  the  part  is  moved  too  freely  or  is  used  too  soon. 
They  agree  that,  unless  there  are  other  causes  at  work,  spiTiins 
are  not  more  likely  to  set  up  an  attack  of  inflammation  than 
simple  fracture  or  any  other  form  of  subcutaneous  injury;  but 
they  insist  that  it  is  absolutely  necessaiy  to  keeji  the  part,  at 
rest  for  fear  of  its  setting  in.     It  seems  to  me,  however,  that  in 
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Isi.yiiig'  down  a  rule  of  this  kind  it  is  advisable  to  be  more  pre- 
ci^fte  with  regard  to  the  extent  and  character  of  the  movements 
eacecuted,  and  the  object  with  which  they  are  performed.    The 
dLsLii^er  of  inflammation  does  not  arise  from  slowly  and  care- 
f liUy  moving  an  injured  joint  once  or  twice  a  day;  the  liability 
to  its  occurrence  is  not  increased  in  the  least  by  this.    An 
3.t/tack  may  be  brought  on  by  some  peculiarity  of  constitution, 
sucli  as  gout  or  rheumatism,  or  by  some  morbid  condition  of 
t^be  blood,  inherited  or  accidental ;  or  it  may  be  caused  by  ten- 
sion if  blood  or  any  other  fluid  is  allowed  to  collect  unchecked 
In  the  synovial  spaces  or  the  tissues  round ;  but  it  is  scarcely 
po^ible  to  imagine  that,  once  or  twice  in  the  course  of  a  day, 
slowly  and  firmly  straightening  out  a  joint  that  has  been 
sprained  could  produce  any  such  result. 

It  is  not  intended  for  a  moment  that  anyone  should  be 
allowed  to  do  what  he  pleases  with  his  limb.    There  is  a  popu- 
lar idea  that  injuries  of  this  kind  can  be  walked  off,  that  only 
provided  the  joint  is  not  allowed  to  rest  for  some  considerable 
time  no  ill  result  will  follow ;  aiid  there  are  always  to  be  found 
people  ready  to  declare  that  they  themselves  have  done  it  time 
after  time  without  hurt  of  any  kind,  and  that  they  have  re- 
<^overed  more  quickly  in  consequence.     Spniins  that  admit  of 
l>eing  cured  in  this  way  can  clearly  be  onl^-  of  the  very  slightest 
description;  for  such  as  these  it  may  answer  well  enough,  but 
^  '^V'ould  scarcely  be  advisable  to  try  it  where  the  tissues  have 
^^e^n  seriously  injured,  or  where  the  swelling  and  extravasa- 
^<>ii  are  of  any  extent.    It  is  impossible  to  imagine  that  the 
^!>^ir  of  a  ligament  that  has  been  torn  in  two  or  wrenched 
't>na  its  point  of  attachment  to  the  bone  can  be  assisted  by 
^^li  a  proceeding.    It  may  be  of  service  where  the  strain  has 
'^H^n  on  the  muscles  only  and  has  not  been  sufficiently  severe 
^  tiear  any  of  their  fibres,  or  where  the  elTusion  is  limited  to 
^^^e  of  the  muscular  interspaces  outside  the  joint ;  in  others 
it  isi  a  method  of  cure  which  is  only  too  likely  to  end  in  disaster. 
J^a88ive  Movement, — It  by  no  means  follows,  however,  that 
^^  extreme  opposite  course  should  be  adopted  and  the  limb 
n^^intained  in  a  state  of  absolute  immobility.    It  is  quite  pos- 
®^^le  to  move  a  sprained  joint  sufflcienth-  to  prevent  the  oc- 
^^trence  of  stiffness  or  the  formation  of  adhesions  without 
^^ing  the  least  pain  or  suspicion  of  inflammation.    The  first 
thing  is  to  check  the  swelling  of  the  part;  if  this  can  be  pre- 
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vented  passive  movement  may  be  carried  out  with  no  more 
than  a  sense  of  ineonvenieiice.  The  pain,  throbbing-,  and  risk  of 
inflammation  are  dne  to  the  distention  of  the  joint  and  tissues 
round,  and  to  the  eontinued  traetion  exerted  on  the  nerves.  If 
this  is  stopped  at  the  di*st  the  Joint  may  h\^  quietly,  but  firmly^ 
flexed  and  extendtnl  without  causinjg-  anything  deserving'  the 
name  of  suth^riiig,  ami  witliunt  any  fear  of  reproducing-  the 
original  accident. 

Movement  undertaken  with  this  object  must  be  passive, 
not  carried  out  by  the  patient.  Active  movements  are  etfected 
by  the  contraction  of  Ike  muscles,  acting  in  their  ordinary 
coiu*se,  and  are  executed  for  some  purpose,  or  in  opposition  to 
some  resisting  power;  passive  ones,  on  tlie  otlier  hand,  are 
carried  out  hy  some  other  force,  as  when  one  person  bends  and 
extends  the  limbs  of  another  who  exerts  no  strength  himself; 
or  when  the  finger  joints  of  one  hand  are  worked  by  means  of 
the  other.  The  bones  are  moved  one  on  the  other;  the  tendons 
phiy  backward  and  forward  in  their  sheaths;  the  folds  of  the 
synovial  membrane  and  of  the  capsule  are  alternately 
straightened  out  and  compressed;  the  pressure  points  in  the 
tissues  are  shifted  as  they  are  in  normal  action;  and,  what  is 
especially  important  for  maintaining  their  vigor,  a  certain 
amount  of  traction  is  put  upon  the  muscles  and  nem^es;  but 
no  work  is  done.  The  joints  are  treated  as  complicated  pieces 
of  machiueryj  each  part  of  which  is  moved  by  some  external 
force,  in  a  direction,  and  with  a  range,  that  can  be  limited  with 
the  greatest  nicety.  If  one  of  the  restraining  ligaments  is 
torn  or  hurt,  no  stress  need  fall  on  it ;  if  the  soft  tissues  on  one 
side  are  bruised,  they  need  not  be  presscMl  upon;  and  if  a 
muscle  has  been  ruptured,  its  ends  are  not  more  widely  sepa* 
rated  from  each  otlier.  Everything  can  be  regulated  with  the 
greatest  accuracy. 

Time  for  Movemenf^^Tha  sooner  this  is  begiin  the  better* 
It  is  yiTv  rare  for  tlie  tissues  on  hoth  sides  of  a  joint  to  suffer 
to  the  same  extent.  Tlmse  on  one  aspt*ct  may  be  torn,  those 
on  the  other  bruised,  from  the  way  in  which  they  ai^e  crushed 
together  when  it  is  twisted;  but  the  latter  recover  long  before 
the  former,  and  are  capable  of  carrying  out  all  their  urdinary 
work  at  a  time  when  a  comparatively  slight  strain  would  tear 
the  others  in  two  again.  As  a  rule,  passive  movement  may 
be  commenced  from  the  second  day  with  the  certainty  of  pre- 
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venting  adhesJoiiH,  and  without  tJu'  k^ast  fear;  it  can  be  regu- 
lati'd  much  too  well  to  allow  any  tension  to  fall  on  the  injured 
part. 

This  answers  especially  well  when  the  li^ments  have  suf- 
fered most.  As  a  rule,  these  structures  cannot  stretch;  their 
function  is  solely  to  prevent  moveiiieni  bein^  excessive  or  pass- 
mp;  some  definite  limit.  So  lon^  as  the  range  of  action  is  kept 
within  its  normal  bounds  no  strain  falls  on  them;  tliey  are 
merely  straightened  out  or  unfolded,  as  it  were.  When  a  joint 
is  spraiuL'd  tlie  movement  is  cairied  beyond  this,  anil  the  liga- 
ments, xmless  they  are  strong  enough  to  resist  the  momentum, 
yield  and  give  way;  but  even  after  this  has  happened,  if  the 
part  is  prevented  from  swelling,  it  may  be  made  to  i^xecnte  all 
oniinary  movements  without  fear  of  hurt,  provided  it  is 
handled  carefully  b^^  one  who  knows  how  much  may  be  done. 

It  need  not  be  said  that  hap-hazard  or  careless  movements 
must  he  absolutely  forbidden.  The  most  accurate  diagnosis 
is  necessary  to  make  certain  what  structures  have  suffered 
and  what  have  not;  and  tliere  must  be  a  tliorough  and  exact 
acquaintance  with  the  action  of  the  joint,  so  that  the  right 
kind  and  right  degree  of  movement  may  be  selected;  but  pro- 
vided  this  is  done  there  is  no  reason  why  the  joint  should  not 
be  worked  in  tliis  way  from  the  very  first.  If  it  is  carried  out 
thoroughly  adhesions  cannot  form. 

If  a  tendon  has  Xmim  dislocated,  and  the  sheath  of  ftbi'ous 
tissue  which  maintains  it  in  its  groove  toni  open,  or  if  one  of 
the  eai'tilaginous  iliscs  which  exist  in  some  joints,  such  as  the 
knee,  has  been  displaced,  tlie  part  may  be  exercised  without 
fear  of  reproducing  the  dislocation  or  of  delaying  the  union  of 
torn  (ibres.  In  the  ankle,  for  example,  it  is  not  uncommon  for 
the  tendons  on  the  outer  sitle  to  he  displaced  forward  on  to 
the  bone.  They  are,  ordinarily  speaking,  held  firmly  down  by 
a  nhrous  sheath  thrown  over  them,  and  lined  with  a  delicate 
synovial  membrane;  sometimes  this  is  torn,  and  the  tendon 
escapes  from  its  bed.  When  this  has  once  taken  place  a  single 
incautious  movement  on  the  pai't  of  the  patient,  before  the 
slit'atb  lias  had  time  to  repair  itself,  ma\'  tear  it  open  again 
and  reproduce  the  dislocation;  and  if  this  happens  more  than 
once  it  is  not  improhat>]e  tliat  repair  never  will  be  carried  out; 
that  the  slieath  will  remain  lousr  and  yielding,  allowing  the 
tendons   to   slip   backward   and    forward   with   the   sligtitest 
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twist  until  the  use  of  the  t'orr'espotidin^  nnisclrs  is  practically 
lost.  But  if  passive  motion  is  employed  systematically^  and 
carefully  by  some  other  person,  who  knows  what  the  injury  is, 
and  how  l>est  its  ill-e!rects  Jiiay  be  avoided,  the  joint  may  bi3 
exercised  thoroug-hly.  flexed  and  extended  as  far  as  is  desirable, 
and  the  imtrition  of  the  muscles  permanently  maintained  with- 
out the  least  fear  of  this  untoward  coin  plication. 

Even  m  the  most  severe  sprains,  when  the  staining  due  to 
the  extravasated  blood  I'^aches,  as  it  often  does,  nearly  up  to 
the  knee-joint,  it  is  advisable  to  begin  on  the  second,  or,  at  the 
very  latest,  on  the  third  tl'^iy*  All  that  is  necessaiy  is  that 
the  whole  of  the  swelling:  should  have  been  dispersed  by  care- 
ful bandag'ing,  or  by  other  means.  The  foot  is  then  to  be  ^<^- 
leased  from  all  constraint,  the  skin  and  the  subcutaneous  tis- 
sues thorougfhly  kneaded,  and  the  joint  quietly,  but  firmly, 
flexed  and  extended  several  times  as  far  as  it  is  ordinarily  in 
walking,''.  This  should  be  repeated  every  day  until  recovery  is 
perfect,  the  limb  in  the  meantime  being  as  carefully  and 
methodically  bandaged  as  it  was  at  flrst. 

At  first,  no  doubt,  there  is  considerable  apprehension  on 
the  part  of  the  patient,  and  probably  the  muscles  are  uncon- 
sciously kept  rigid  and  resisting;  but  this  is  easily  overcome 
by  kneatling  and  steady,  gentle  pressure.  Gradually,  as  the 
feai"  of  being  hurt  diminishes,  the  movements  become  more  and 
more  free  until  all  that  is  wished  can  be  executed  without  dis- 
tress. Pain  ought  scarcely  to  be  felt.  Of  course,  if  a  ligament 
has  lHH»n  torn  olf  the  hone,  and  direct  pn^ssure  is  exerted  on 
the  spot,  it  is  felt  acutely;  but  these  are  the  places  that  should 
be  car'efully  avoided,  especially  at  first.  After  a  little  manip- 
ulation the  tenderness  genet^ally  diminishes  considerably.  If 
the  swelling  has  been  thoroughly  dispersed,  so  that  there  is 
no  tension  on  any  part  of  the  cafisule  or  the  tissues  round,  and 
if  care  is  taken  not  to  move  the  joint,  so  far  as  to  put  undue 
strain  on  a  hgament  that  has  been  stretched  or  torn,  the 
nerves  are  not  dragged  upon  or  compressed,  and  tln^  move- 
numt  is  practically  painless. 

The  ankle  joint,  owing  to  the  plan  of  its  construction,  is 
peculiarly  well  suited  to  this  method  of  treatment.     Sprains 
are  nearly  always  caused  by  the  foot  being  suddenly  twisted 
to  one  side  or  the  other,  so  that  the  greatest  strain  falls  on  I 
ligaments,  which  in  all  ordinary  nu>vements,  are  only  moder- 
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at^ely  tight.  The  slightest  attempt  at  bending  the  /oot  later- 
ally, in  the  direction  of  the  original  twist,  causes  the  most  in- 
tiense  pain,  and  all  the  muscles  round  become  involuntarily 
rigid.  All  ordinary  movements,  on  the  other  hand,  are  allow^ 
t4>  take  place  from  the  first,  without  the  least  resistance,  after 
time  natural  feeling  of  apprehension  has  been  overcome. 

I  have  repeatedly  seen  the  most  severe  cases  treated  in  this 
way  recover  so  completely  in  the  course  of  a  few  days,  that, 
ujaless  there  was  an  exceptional  amount  of  walking  to  be  done, 
tlie  patient  could  follow  his  ordinary  occupation  without  danger 
stud  without  pain.    Of  course,  if  a  ligament  is  torn  across,  a 
certain  amount  of  time  is  required  before  it  can  unite,  and  still 
more  before  it  can  be  firm;  but  the  position  in  which  the 
stpructures  are  placed  by  this  plan  is  unquestionably  the  most 
fa,vorable  for  speedy  recovery.    The  ends  lie  in  close  apposi- 
tion to  each  other;  no  external  force  is  allowed  to  separate 
tliem,  and,  what  is  much  more  important,  the  synovial  cavity 
of  the  joint  is  not  aUowed  to  remain  distended  with  fluid,  keep- 
iBg  the  torn  surfaces  continually  apart.    If  this  is  carried  out 
fairly  and  consistently  from  the  commencement,  it  is  impossi- 
ble for  the  joint  to  become  stiff.    Adhesions  between  contiguous 
surfaces  are  effectually  prevented  by  the  passive  motion.    The 
free  manipulation  renders  any  rigidity  or  contraction  of  the 
capsule  impossible.   Unless  there  is  some  other  predisposing  in- 
taence,  inflammation  is  equally  out  of  the  question.   There  is  no 
tension  to  excite  it,  and,  if  the  compression  is  properly  carried 
<Hit, there  can  be  no  dilatation  of  the  blood-vessels  to  pave  the 
^y  for  it;  nor  need  there  be  an^"  fear  that  afterward  there 
^1  be  that  peculiar  sense  of  weakness  and  insecurity  which 
is  80  common  as  a  consequence  of  sprains.    In  by  far  the  ma- 
jority of  instances  this  is  due  to  distention  of  the  capsule  or 
yielding  of  the  ligaments;  or,  when  this  does  not  occur,  to  the 
fact  that  the  muscles,  from  being  so  long  unused,  have  become 
stiff  or  rigid,  and  do  not  respond  as  actively  or  as  vigorously 
as  they  ought. 


CHAPTER  IX. 

FORCIBLE  MANIPULATION. 

Fbw  modes  of  treatment  have  had  a  more  curious  histo^^^^ 
than  forcible  manipulation  as  applied  to  stiff  joints.  Often,  ^^^^ 
years  together,  in  the  greatest  disfavor,  owing,  it  must  t^^^-^^ 
admitted,  to  indiscriminate  app]ication,  and  almost  discardeC^^' 
it  has  always  managed  to  retain  a  foothold  in  some  part  o  -*^^ 
other;  and  every  now  and  then,  when  its  mishaps  have  bee^^* 
forgotten,  has  sprung  up  again  into  notoriety,  under,  perhaps-:^^ 
some  change  of  name.  Very  few  minor  operations  are  cap 
ble  of  giving  such  instantaneous  and  striking  relief.  It  often  - 
happens  that,  as  a  result  of  some  simple  manipulation,  a  joint 
that  has  been  crippled  and  the  seat  of  pain  for  weeks  and 
weeks  is  suddenly  and  completely  released;  but,  at  the  same 
time,  it  must  be  remembered  that,  unless  proper  care  is  taken 
in  the  selection  of  cases,  very  few  operations  can  do  more 
harm,  and  also  that  it  is  not  always  easy  to  lay  down  rules  by 
w^hich  the  choice  is  to  be  guided. 

Adhesions  must  be  Divided  or  Tom. — If  a  joint  is  stiff  and 
rigid  from  shortening  in  the  fibrous  tissue  round  it,  there  is 
only  one  thing  to  be  done,  only  one  plan  of  treatment  that 
holds  out  a  reasonable  prospect  of  success:  the  contracted 
tissue  must  be  either  divided  or  stretched.  Nothing  else  is  of 
any  avail.  Baths,  whether  hot,  or  cold,  or  douche;  galvanism, 
massage,  friction,  counter-irritation,  blistering,  and  the  num- 
berless other  remedies  so  often  employed,  are  of  little  or  no 
service.  It  is  true  that  the  circulation  and  nutrition  of  the 
part  improve  under  their  use;  the  muscles  recover  their  tone 
and  firmness;  the  skin  becomes  more  healthy  in  appearance, 
and  the  general  aspect  of  the  joint  is  altogether  different;  but 
if,  when  the  muscles  were  relaxed,  the  movements  were  stiff 
and  constrained,  they  will  continue  in  this  condition,  no  matter 
how  energetically  these  methods  are  carried  out.    They  are 
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Ti^^^^essary  as  accessories;  in  fact,  they  are  almost  indispensa- 

^W  as  a  means  for  educating  the  muscles  and  nerves,  so  that 

^ey  can  exert  their  power  ag^ain  as  soon  as  freedom  of  move- 

ttient  has  become  possible;  but  of  themselves  they  can  do  little 

^^  nothing-  toward  getting  rid  of  the  stiffness  when  there  is 

^1^€5  least  degree  of  change  in  the  fibrous  tissue. 

This  has  been  learnt  by  dint  of  experience  of  the  roughest 
fend.    The  strange  idea  that  sprains  are  nearly  always  fol- 
lowed by  inflammation  (though  it  is  admitted  that  it  rarely 
J'esults  fr6m  any  other  form  of  subcutaneous  injury),  and  the 
dread  of  causing  a  fresh  outbreak  by  rough  handling,  have,  to 
a  ^reat  extent,  deterred  those  w^ho  felt  the  responsibility  from 
adopting  more  active  measures.    At  least,  this  seems  to  be 
the  most  reasonable  explanation  of  the  fact  that,  at  the  present 
.da.y,  though  means  for  making  an  accurate  diagnosis  are  so 
iii.iich  better  than  they  were,  and  though  it  is  so  easy  to  avoid 
tlie  infliction  of  pain,  so  little  is  accomplished  by  this  method, 
and  so  many  people  are  content  to  get  about,  as  best  they  can, 
^rith  joints  which,  at  the  most,  have  only  partially  recovered. 
E^en  then  it  is  not  easy  to  understand  why  there  should  be 
s^Mh  objection.    Supposing  for  an  instant  that  inflammation 
iw-cre  a  much  more  common  consequence  of  sprains  than  it 
f^eally  is,  it  is  very  imlikely  that  an  attack  would  be  caused 
t>y  moving  a  stiffened  joint  within  its  natural  limits,  especial]y 
^^lien  every  precaution  is  being  taken  to  prevent  its  occur- 
I'^'^ence.    The  popular  treatment  is  absolute  rest;  but  though 
tilus,  as  already  mentioned,  is  necessary  under  certain  condi- 
t^ioQs,  it  must  always  be  remembered  that  a  joint  can  never 
^^^come  healthy  so  long  as  it  remains  unused. 

iHvision.^di  the  two  methods  I  have  mentioned,  the  first, 
division,  is  very  rarely  required  in  the  case  of  simple  sprains. 
Sometimes,  it  is  true,  the  muscles  on  one  side  of  a  limb  become 
^  hard  and  rigid  from  long  disuse  that  they  refuse  to  yield  to 
^y  reasonable  amount  of  force,  and  then  something  of  the 
kmd  must  be  done;  but  this  is  not  common.  It  may  occur  in 
the  ankle,  when  a  patient  has  been  for  some  time  confined  to 
hed,  with  the  weight  of  the  clothes  resting  on  the  front  of  the 
footjconstantly  pressing  it  into  the  same  straight  line  with  the 
'^.  When  this  happens,  the  muscles  at  the  back  of  the  calf 
ifTow  more  and  more  rigid,  until,  if  proper  steps  are  not  taken 
^  prevent  it,  they  become  permanently  contracted.     If  an 
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attempt  is  made  to  move  tlie  joint  ajLiraiiist  thtnii,  it  feels  as  if 
two  bony  surfaces  were  bein^  dri%'en  against  etich  other;  it 
does  not  yield  in  tlie  least ;  the  foot  ts  hopelessly  fixed,  and 
there  is  no  alternative  hut  to  divide  tlie  tendon* 

Structures  that  rcquii^  division  are  rarely  situated  close 
to  a  joint.  As  a  rule,  they  have  little  or  nothing'  to  do  with  its 
s^^^iovial  lining-,  or  even  willi  llie  loose  fibrous  tissues  outside 
the  capsule.  For  the  most  part  they  are  attached  to  distant 
points,  and  are  either  thickened  portions  of  the  fascia,  which 
have  undergrone  passive  contraction,  or  tendons  of  muscles 
shortened  from  disuse.  These  have  to  be  divided  hefoix?  any 
tiling  further  can  be  done;  hut  though  this  is  not  unusUal  after 
a  joint  has  been  inflamed,  it  is  rare  to  And  such  extensive 
changes  after  mere  si>rains.  In  any  case  it  is  necessary  to 
examine  the  limb  tliorou^hly  beforehand  while  the  patient  is* 
under  an  anaesthetic.  It  very  commonly  happens  that  what 
is  'apparently  absolute  ri*ridity  disappears  at  once  when  the 
muscles  are  relaxed. 

When  division  is  required  it  must  be  carried  out  in  accoixl- 
ance  with  the  ordinary-  rides  of  tenotomy.  A  preliminary 
course  of  kneadint,^  is  frequently  of  ^reat  hcneht;  it  loosens 
the  suheutaneous  tissue,  and  makes  the  skin  more  supple  and 
yielding;  but  care  must  be  taken  to  ^ive  the  part  a  complete 
rest  for  at  least  two  days  liefore.  The  feu'er  the  number  of 
punctures,  and  the  smaller  the  size,  the  better,  so  long^  as  it  is 
done  thoroug-hly.  Very  often,  after  beginning-,  it  is  found  that, 
independently  of  the  superficial  biuids,  there  are  deeper  ones 
beneath,  tlie  presence  of  which  could  not  be  ascertained  befoix*; 
whenever  it  is  safe,  they  must  he  treated  in  the  same  manner; 
In  all  cases  the  punctures  must  he  alhnved  to  heal  before  the 
least  tlegree  of  extension  or  manipulation  is  attempted,  for 
fear  of  tearing  the  skin,  as  this  is  often  exceedingly  thm  over 
such  parts.  In  general,  four  or  five  days  are  sufficient.  Then, 
if  fii'in  pressure  is  made  with  the  thumb  over  the  point  of  st*c- 
tion,  while  the  part  is  being  inanipubittjd,  the  newly-formed 
fibrous  tissue  bi^tween  the  deeper  structures  is  easily  made  t*> 
yield  without  fear  of  injury  to  the  rest.  Failure  of  union,  when 
a  tendon  or  a  band  of  fascia  is  divided  in  only  one  place,  is 
quite  exceptional. 

il/««/j3//?a//oM.— Manipulation  is  mncli  more  useful  than 
division;  it  can  he  employed  for  such  a  varietj'  of  purposes.   In 
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the  early  stages  it  prevents  the  occurrence  of  stiffness  or  the 
formation  of  adhesions.  Later,  when  the  sweHing  and  heat 
have  disappeared^  it  is  no  less  successful  in  restoring  freedom 
and  ease  of  movement,  and  afterward,  when  all  mechanical 
obstructions  have  been  cleared  away  by  its  use,  it  is  one  of  the 
most  effectual  methods  known  for  bringing  back  the  circula- 
tion and  nutrition  of  the  part,  and  giving  again  to  the  muscles 
and  nerves  the  energy  which  has  so  long  been  wanting. 

When  the  object  is  to  set  free  a  stiffened  joint,  it  may  be 
applied  in  one  of  two  ways.  The  first  aims  at  breaking  down 
aL  obstacles  at  once  by  a  few  vigorous  but  well-directed  move- 
ments; the  second  merely  attempts  to  stretch  the  contracted 
tissues,  httle  by  httle  each  day  until  they  cease  to  act  any 
longer  as  an  obstruction.  The  principle  is  quite  distinct.  Each 
plan  has  its  own  advocate's,  but  it  is  especially  urged  against 
the  former  that  it  is  a  rough  and  hap-hazard  method  of  pro- 
ceeding, likely  to  excite  inflammation,  and  always  liable  to  do 
more  harm  than  good. 

Rapid, — In  certain  cases  no  doubt  this  may  occur.  There 
are  plenty  of  instances  on  record  in  which  limbs,  and  even 
H'ves,  have  been  lost  by  reckless  manipulation.  But  this  is 
entirely  due  to  the  fact  that  the  cases  were  unsuitable,  and 
that  sufficient  precautions  were  not  taken.^  When  carried 
out  properly  and  scientifically,  rapid  manipulation  is  not  only 
uaore  efficacious,  but  is  more  free  from  risk  than  the  slow  and 
tedious  process  of  stretching  the  opposing  tissues  little  by 
Uttle. 

Strange  as  it  may  seem  at  first  sight,  there  is  scarcely  any- 
thing in  the  proceeding  itself  that  can  cause  inflammation. 
Tearing  across  bands  of  fibrous  tissue  is  no  more  hkely  to  pro- 
duce it  than  breaking  a  bone  or  dividing  a  tendon.  There  is 
little  that  is  different  and  nothing  that  is  exceptional  in  the 
*^ture  of  the  injury.    A  certain  amount  of  blood  is  extra va- 

*The  following  instances  in  which  manipulation  was  either  at- 
^•snpted  or  proposed  are  mentioned  by  the  author  of  one  of  the  most 
*^<*ntand  complete  works  on  Diseases  of  the  Joints  (Howard  Marsh) 
^  hftving  oocurred  under  his  own  observation: — Malignant  tumor  of 
the  thigh;  malignant  tumor  of  the  shoulder;  disease  of  the  spine; 
three  eases  of  scrofulous  disease  of  the  knee-joint ;  haemorrhoids ;  and 
*  ease  in  which,  after  the  hip-joint  had  already  been  excised,  it  was 
^▼ely  declared  that  the  bone  was  out,  and  must  be  replaced.  The 
»wt  could  easily  be  extended. 
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sated;  the  vessels  dilate;  more  lymph  is  poured  out  to  repair 
the  daraag-e;  but  unless  there  is  souie  ^t^rave  constitutional 
affection  present  in  atklitioUj  or  it  is  followed  up  by  serious 
maltreatment,  this  is  no  more  likely  to  excite  inflammation 
than  a  single  bruise  or  subcutaneous  laceration  in  any  other 
part  of  the  body.  The  capsule  of  a  joint  is  always  extensively 
torn  in  dislocations,  but  they  are  never  followed  by  inflaninia- 
tion  unless  some  similar  cause  is  present,  and  it  is  dilllcult  to 
understand  why  it  should  be  so  much  feared  when  the  injuiy 
is  so  much  less. 

Sloiv  and  (?raf/Mff/.— Kepeatedstraining»  on  the  other  hand, 
constantly  attempting*  to  stretch  the  contracted  tissues*  is 
one  of  the  surest  ways  of  eKritin;L^  it.  It  does  not  matter  how 
carefully  it  is  managed.  Each  time  a  stilfened  joint  is  g^*ntly 
w^orked  the  fibrous  bands  that  check  its  movements  are 
stretched,  and  very  likely  slig*ht!y  torn ;  t^ach  time,  in  short, 
the  tissues  are  sprained  ag:ain,  so  that  they  become  more  and 
more  tender  and  swollen.  One  of  two  thin«:s  then  must  hap- 
pen. Either  the  interval  before  the  next  attempt  is  not  long 
enough  for  them  to  recover,  the  heat  antl  swell iiig"  never  have 
time  to  subside,  and  the  joint  heconies  inflamed,  though  it  does 
not  regain  its  freedom,  or  for  fear  of  such  an  untow*ard  occur- 
rence manipulation  is  alrandoned  for  a  time,  tliorouf?h  rest  en- 
joined, and  all  the  improvement  lost;  the  bands  reg*ain  their 
stren^h,  and  the  stiffness  becomes  w^orse  than  it  w*as  before. 
One  method  aims  at  restoring"  perfect  freedom  at  once  with 
asmg:lensk;  in  the  other  the  danger  is  incurred  a*?ain  and 
ajs^ain,  each  occasion  heijig-  worse  than  tlie  one  that  precetled 
it,  without  the  chance  of  recovery  bein/^  nearly  so  ^ood 

Avri dental  Bone'SeffiJig. — I  must  not  be  understood  to 
advocate  indiscriminate  eniplo^^nuent  of  forcible  movement  in 
all  cases  alike;  it  is  just  this  which  has  brong-ht  it  into  such 
disrepute,  ami  caused  such  an  amount  of  opposition;  only 
where  other  thin^^s  are  efjual,  adhesions  in  connection  with 
sprained  joints  are  far  better  broken  across,  once  for  all»  than 
repeatt^lly  strained  and  stretched.  There  is  no  difllculty  in 
supplying*  examples  in  proof  of  this.  One  T  liave  mentioned 
already  while  describing  the  changes  that  occur  in  the  tissues 
round  a  joint  after  injuria  and  it  is  by  no  means  a  solitary,  or 
even  an  im usual,  ease.  A  Vi^ry  similar  one  was  narrated  to 
me  a  short  time  since  by  another  patient.    According  to  liis 
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own  account,  he  had  faUen  down,  with  his  arm  outstretched, 
some  time  before,  and  (as  was  very  probable)  had  dislocated 
his  shoulder.  It  was  reduced  by  a  surg'eon,  but,  for  fear  of 
reproducing  the  dislocation,  the  arm  was  kept  bandaged  close 
to  the  side  for  nearly  six  weeks.  At  the  end  of  that  time  he 
could  scarcely  move  it,  and  was  almost  convinced  from  the 
stiffness  of  the  joint  that  the  dislocation  had  never  been  re- 
duced at  all.  It  got  better,  however,  by  slow  degrees,  until 
he  was  able  to  move  his  arm  in  all  directions,  except  upward 
and  outward ;  the  least  attempt  at  this  was  stopped  at  once 
by  a  sharp  stab  of  pain  on  the  inner  and  under  side  of  the 
joint.  This  continued  imtil  one  day,  about  four  months  after 
the  original  accident,  falling  down  again  in  much  the  same 
ijray,  he  felt  a  sudden  snap,  which  hurt  him  intensely  for  the 
moment.  Probably  this  was  due  to  the  rupture  of  a  band,  or 
of  some  contracted  portion  of  the  capsular  tissue;  at  any  rate, 
he  found  to  his  astonishment  that  his  arm  was  from  that 
moment  practically  free.  Nothing  afterward  could  turn  him 
from  the  belief  that  the  same  kind  of  fall  had  both  dislocated 
and  reduce  his  shoulder  joint.  It  was  certainly  wonderful 
tbat  he  did  not  dislocate  it  a  second  time. 

In  the  ankle,  when  it  is  left  stiff  and  painful  after  a  sprain 
or  fracture,  manipulation  carried  out  in  this  way  is  always 
'Worth  trying.    The  particular  kind  of  case  in  which  it  is  likely 
"to  be  successful  can  often  be  recognized  at  once.     The  skin 
over  it  is  red  and  shining,  as  if  it  were  stretched  too  tight ; 
tlie  color  disappears  readily  w^hen  it  is  pressed  upon,  but  is 
^eryslow  in  returning;  firm  pressure  often  causes  it  to  pit, 
especially  where  there  is  a  large  amount  of  subcutaneous  tis- 
sue; at  the  same  time  it  feels  cold  to  the  touch.    There  is  no 
displacement  or  dislocation;  the  outline  of  the  bones  is  quite 
i^atural,  though  all  the  depressions  are  partly  filled  up,  and 
"the  prominences  rounded  off;  and  the  tendons  can,  generally 
speaking,  be  traced  to  their  grooves.     The  position,  however, 
^  awkward,  so  that  when  standing  upright  the  sole  cannot 
^"^flat  upon  the  ground;  movement  is  limited,  and  exceed- 
^^ly  painful  at  certain  spots;  and  there  is  constant  aching, 
®^pecially  at  night  or  after  any  exertion.    In  several  cases 
^^ch  as  this,  by  putting  the  patient  \mder  an  anaesthetic  and 
forking  the  joint  thoroughly,  I  have  succeeded  in  restoring 
Perfect  freedom  of  movement,  sometimes  at  the  first  attempt. 
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It  is  essential  to  recollect  in  dealing:  witli  this  part  that  thoi 
tht^  orig-inal  injury  may  have  appt^ared  to  be  conftned  Xo  th( 
ankle,  the  other  joints  of  the  foot  rarely  escape  entirely:  ancj 
that  even  if  they  are  so  fortunate,  they  have  heen  kept  con-< 
tinuoiisly  at  rest  as  much  as  the  ankle,  and  have  undergond 
similar  changes.  For  want  of  this  precaution,  I  have  seen 
more  than  one  case  fail  at  the  first,  and  only  succec*d  when  thed 
manipulation  was  extended  to  the  others  too. 

Sprains  of  the  wrist,  ag-ain,  often  leave  the  fingers  stiff  andJ 
ri;Lriil  for  weeks,  long*  after  all  heat  and  swelling  have  disajn- 
pi»ared.     In  a  case  recently  under  my  care  the  patient  had 
fallen,  about  three  weeks  before,  down  a  flight  of  steps,  bend-  1 
ing  his  right  wrist-joint  beneath  him.     According  to  his  own  j 
account,  he  lay  for  some  time  (how  long  he  scarcelj'  knevv^)! 
unconscious;  and  on  coming  round  found  that  his  arm  was  in- ! 
tensely  painful*  and  that  there  was  an  enormous  amount  of 
swelling  over  the  back  of  the  hand  and  \\Tist»  extending  some 
distance  along  the  forearm.     This  was  reduced  by  carefnlj 
bandaging,  so  that  when  1  saw  him  it  had  almost  disappeartnl,' 
though  tliere  was  evidence  in  the  staining  of  the  skin  by  tlm 
elbow  how  severe  the  injury  had  he*m*    The  hand  was  quit« 
cool  and  painless  so  long  as  it  was  left  alone,  but  he  had  not 
the  least  power  over  his  tinge rs;  they  lay  nearly  straight,  not 
apparently  hurt,  slightly  swollen  it  is  true,  so  that  the  shape 
of  the  joints  was  too  rounded  and  uniform,  but  with  nothingj 
else  about  them  to  show  that  they  had  been  injured.     With! 
the  aid  of  the  other  hand  he  could  almost  bend  them  down 
into  the  palm,  though  it  gave  him  a  considerable  amount  of. 
pain;  but  as  soon  as  the^'  wein?  released  they  sprang  backl 
again  nlmost  mechanically.     He  was  directed  to  have  the  part^ 
thoroughly  kneaded  ;ind  steanu-d  for  a  few  days;  and  at  the 
end  of  the  week  was  placed  under  an  anaesthetic,  and  every , 
joint  in  the  Rngersand  wrist  systematically  worked  thix>ugh  ita 
full  range.    The  next  day  the  hand  felt  very  sore,  and  was  slight- 
ly more  swollen,  but  this  soon  disappeared  under  massagi?J 
Movement  was  slow,  antl  (executed  with  great   delibemtionH 
but  the  range  was  mucli  wider,  and  he  was  encouraged  to  uso' 
it  freely.    Two  days  after  full  power  had  nearly  returned,  &n4 
he  was  able  to  resume  his  work. 

Wliere  Rapid  Manipulation  is  Suitable. — ^The  joints  la 
which  this  plan  of  treatment  is  most  successful  are  those  which 
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are  cold,  btit  not  much  wasted,  where  the  adhesions  are  still 
recent,  and  especially  whi*n%  from  the  pain  and  teiideiTiess  be- 
ings constant  at  one  spot,  there  is  some  probahility  of  the  con- 
tra-cted  tissues  beinji^  limited  in  extent.  Hinjsre  joints,  in  which 
the  movenn^nts  are»  coinparati%^ely  speaking,  simple,  and  take 
place  only  in  one  plane,  can  l>e  treated  mueh  mort*  easily  than 
ball  and  socket  ones,  or  those  in  which  the  %*ariety  of  move- 
ments  is  more  extensive. 

An  aniii-sthetic  should  always  be  ^ven  unless  there  is  some 
special  reason  against  it.  Not  only  does  it  render  the  opera- 
tion painless,  hot  by  insuring  that  the  muscles  are  relaxed,  it 
enables  the  maximum  result  to  be  obtained  with  the  least 
deg-ree  of  vtokinc*e.  In  many  cases,  indeed,  it  is  necessary,  in 
order  to  make  the  diagnosis  exact;  so  lon^  as  the  muscles 
are  contracted,  it  is  often  impossible  to  ^ive  an  opinion  either 
as  to  the  stren*rtli  or  the  extent  of  the  adhesions.  The  ob- 
struction itself  may  be  of  the  slig-htest  description,  and  the 
limb  so  rii^id  as  apparently  to  have  lost  the  joint  altoju:ether. 
No  ordinary  dearer?  of  fore**  may  produce  the  least  ellect;  but 
as  soon  as  the  contraction  of  the  muscles  is  done  away  with, 
the  mere  weight  of  the  part  is  sutlicient  to  separate  the  adher- 
ent surfaces,  and  r^estore  perfect  freedom. 

Preparation, — When  sometime  has  escaped  since  the  acci- 
dent, and  the  circulation  is  feeble,  or  when  the  skin  and  the 
snhcutaneous  tissues  appear  thin  and  shrunken*  it  is  not  ad- 
visable to  attempt  this  without  a  certain  de*:rree  of  prepara- 
tion. The  joint  should  be  well  steamed,  or  douched  with  water 
from  a  jet  of  moderate  diameter,  commencing  with  it  fairly 
warm,  and  finislung'  up  with  cold;  or  it  should  he  thoroug*hly 
kneaded  i^xery  day,  for  a  week  or  a  fortnig-ht,  to  loosen  the 
skin  and  bring  back  the  circulation.  No  pains  should  be  spared 
to  insure  this.  Great  stress  is  laid  by  some  on  the  use  of  oil, 
whicli  is  to  be  well  rnhbed  in;  and  certain  kinds  are  nuH'h 
more  highly  recommended  than  others;  but  in  all  pi'obability 
the  beneficial  effect  is  entirely  due  to  the  friction.  A  small 
t[uantity  of  oily  matter  is  no  doubt  absorhcHl,  hut  it  is  impos- 
sible to  hna^ine  that  its  action  under  these  conditions  is  me- 
chanical, as  this  would  impl^'. 

The  opei'ation  Itself  is  not  so  simple  as  mif^ht  be  imagined. 
It  is  true  tliat  occasionally  the  UK>.st  extraordinary  recoveries 
are  efTected  by  falls  or  other  accidents;  but  it  must  always 
30  *  ^ 
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be  reraemberetl  that  these  are  only  heard  of  when  they  arw 
successful;  and  thai,  very  probably^  they  are  quite  the  excep- 
tion* In  the  majority  of  cases  failure  is  much  more  likely,  un- 
less a  definite  and  well-ordered  scheme  is  followed  out. 

Method, — The  chance  of  success  is  g-reatest  when  the  ob- 
struction can  be  accurately  localized.  No  pains  should  be 
spared  to  effect  this.  The  joint  must  be  thorougrhly  examined 
in  every  position  it  can  be  made  to  assume;  any  spot  that  is 
tender  must  be  marked  beforehand;  the  movements  that 
cause  an  increase  in  the  pain  must  be  noted,  both  as  re^rds 
direction  and  extent,  as  well  as  the  least  irreg:ularity  or  un- 
even ness  as  one  part  glides  over  anoth(*n  It  is  entirely  owing* 
to  their  power  of  appreciating  minutia*  of  this  description  that 
some  persons  have  acquired  such  a  reputation  for  the  treat- 
ment of  these  cases. 

The  patient  must  be  placed  so  tliat  the  portion  of  the  lirab 
between  the  atTected  joint  and  the  trunk  can  be  fixed  securely 
by  an  assistant  while  the  lower  part  can  be  freely  moved  by 
the  operator.  In  the  casi*  of  the  lai^g"ei"  joints,  one  hand  should 
grasp  the  Mmb  immediately  below,  so  that  the  thumb  may 
press  firmly  on  any  spot  that  is  tender;  the  other  must  bo 
sufiVciently  far  off  to  secure  a  proper  amount  of  leverage.  All 
rapid  movements  should,  so  far  as  [lossibk*,  be  m  the  direction 
of  flexion,  combining"  with  it  abduction,  adduction,  or  rotation* 
according  to  the  case,  so  that  the  tension  may  be  directed  to 
the  reiiuired  spot. 

To  carry  this  out  effectually  two  things  are  needed  beyond 
all  other's.  The  one  is  a  sense  of  touch  so  delicate  that  it  can 
appreeiate  the  least  resistance  or  irregularity  of  movement; 
the  othei-  an  accurate  knowledge,  not  uierely  of  the  ordinary 
anat^uny  of  the  part,  but  of  the  different  degrees  of  tension 
that  fall  on  the  ligaments  in  every  position  of  the  limb. 

Each  joint  requires  a  dilTerent  kind  of  manipulation  accord- 
ing to  its  construction.  In  tiie  case  of  the  shoulder,  for  ex- 
ample, the  elbow  must  he  l>ent  so  that  the  forearm  may  be 
used  as  a  lever,  and  the  arm  I'otated  first  to  one  side  then  to 
tlie  other,  bringing  it  across  the  chest  and  carryings  it  round 
behind  the  back  before  any  attempt  is  made  to  raise  it  from 
the  sidi*.  Bringing  it  up  at  once  would  vory  hkely  dislocate 
the  joint.  For  tlie  knee  Hood  rec^uu mends  the  foot  of  tlie 
affected  limb  to  be  held  by  tht*  ojterator  between  his  thighs. 
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so  that  when  flexion  is  accomplished  by  the  haml  it  may  serve 
as  a  lever  for  rotatiori.  This,  however,  can  he  etTected  hy  the 
hands  alone  if  the  muscles  liave  i)een  relaxed  hy  an  antestlK^tic. 
The  smaller  hing-e  joints  can  he  nianag-ed  even  more  easily, 
flexion  hein^  comhined  with  lateral  or  rotatory  movements  so 
far  as  the  shape  of  the  bone  will  allow. 

There  should  be  no  jerkingr^  The  movements  must  be  vig- 
orous and  forcible,  hut  perfectly  smooth;  and  they  must  be 
carried  out  thoroughly,  the  joint  bein^  moved  to  its  full  ex- 
tent in  all  directiotis  that  are  natural  to  it>  Each  kind  of 
action  should  be  combined  successively  with  the  rest,  one  by 
one,  so  that  the  tension  may  fall  in  turn  upon  all  the  difFerent 
parts  of  the  capsule. 

Movements  which  are  especially  restricted  or  painful  of 
course  require  most  attention,  but  the  others,  though  they 
may  not  be  affected  to  the  same  extent,  are  not  to  be  neglected. 
It  sometimes  happens  if  these  are  dealt  with  first  that  a  con- 
siderable proportion  of  the  main  obstruction  is  cleared  away, 
as  it  were,  by  side  attacks,  so  that  when  its  turn  comes  it 
yields  more  readily  than  it  otherwise  would. 

Recent  shght  adhesions  grive  way  at  once  %v]thout  a  sound, 
though  the  sensation  is  generally  conveyed  to  the  hand.  When 
they  are  okler  the  noise  may  be  as  loud  and  clear  as  when  a 
bone  is  broken.  Probably  In  many  cases  this  is  due  not  so 
much  to  the  actual  teaiing  of  adhesions  as  to  the  sudden  seji- 
aration  of  two  synovial  surfaces  that  fit  accurately  into  each 
other.  The  noist*  that  can  be  produced  in  this  way,  especially 
if  a  table  or  other  structure  is  made  use  of  as  a  sounding 
board,  is  well  known. 

The  after  treatment  of  these  cases  should  be  in  all  respects 
the  same  as  that  of  a  recent  sprain,  only  if  passive  motion  at 
an  early  date  is  advisable  to  prevent  the  occurrence  of  stiff- 
ness in  tlie  on(\,  it  is  absolutely  necessriry  in  tlie  other.  The 
joint  must  l>e  worked  systematically  every  da\'  from  the  first. 
If  the  adhesions  have  been  thoroughly  broken  across,  and  if 
swelling  is  prevented  by  compression,  it  is  almost  painless.  In 
exceptional  cases  it  nuiy  be  necessary  to  administei-  an  ames- 
thetic  the  first  few  times. 

Maniptilation  as  an  Exercise.^Thi^  however,  is  not  the 
only  use  for  forcible  manipulation.  Even  when  all  adhesions 
have  been  broken  down  and  the  action  of  tlie  joint  thorougliJy 
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re-establishetU  volunUirj'  power  is  oftoi  slow  in  retumin^i 
The  joint  itself  may  move  with  perfect  freedom*  but  the  mus4 
cles,  and  even  the  nerves,  seem  to  have  lost  their  power.  Its 
is  so  long  since  they  have  done  any  work  that  they  have  be-^ 
come  unable  to  do  any.  They  are  wasted  and  shrunken  in 
size;  the  circulation  in  them  is  defective;  possibly  their  struct- 
ure, even,  has  underg^one  some  alteration.  Whatever  it  may 
he  there  is  no  question  that,  when  a  case  has  lasted  any  time, 
their  strength  and  vi^or  become  seriously  impaired.  Thej 
joint  cannot  be  considered  cured  merely  because  the  mechan* 
ical  obstacles  to  its  action  have  been  removed;  somethmg-j 
more  than  this  is  required.  Recovery  is  not  complete  until  the 
natural  condition  is  restored,  and  the  joint  is  able  to  under- 
take active  work  ag-ain. 

Exercise,  of  course,  is  the  most  effectual  remedy  for  this. 
"Wtieu  it  can  be  carried  out  the  cure  is  I'apid  and  certain,  but 
in  many  cases  it  seems  impossible.  Sometimes  there  appears 
to  be  an  actual  inability  to  make  use  of  the  muscles,  as  if  the 
power  of  the  will  was  unable  to  reach  them.  Sometimes  the 
sense  of  insecurity  is  so  g"reat  that  the  patient  cannot  be  per- 
suaded to  place  sulflcient  trust  in  them.  Whatever  the  cause 
may  be,  forcible  manipulation  is  of  the  greatest  serv-ice  in 
these  cases,  especially  if  it  is  Iielped  by  massage  and  galvan- 
ism. The  way  in  which  it  is  used  is,  of  course,  xevy  different 
to  that  already  described,  and  the  object  is  different;  in  the  one 
its  purpose  is  to  tear  across  adhe.sions,  in  the  other  to  rouse 
latent  muscular  activity,  but  if  used  systematically,  success, 
thoiig"h,  perhaps,  not  quite  so  conspicuous,  is  equally  sure* 
Elaborate  accounts  have  been  written  from  time  to  time  of 
wh:it  has  been  called  the  movement  cure,  and  many  varieties 
of  manipulation  have  been  described  in  connection  with  it»  but^ 
so  far,  at  least,  as  the  treatment  of  sprains  is  concerned*  it 
does  not  seem  clear  that  they  possess  any  g-reat  advantage 
one  over  the  other.  The  principle  in  them  all  ahke  is  to  exer- 
cise  the  muscles  according-  to  their  strength,  to  sti'etch  them 
out,  and  manipulate  ili(*m  without  fatigue.  In  most  casi'S  the 
greatest  amount  of  benefit  appears  to  be  obtainetl  by  making- 
use  of  the  dilfeient  plans  successively,  beginning  with  that 
which  calls  for  the  least  effort  on  the  pai*t.  of  the  patient. 

Simple  extension,  gradually  straightening  out  the  mu.<«cte8, 
one  after  the  other,  with  some  degree  of  force,  until  a  distinct 
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sensation  of  resistance  is  experienced,  is  especially  useful  in 

t,tie  earlier  sta^s,  immediately  after  the  adhesions  have  been 

Ixroken  down.    Sometimes  the  muscles  are  irritable,  and  in- 

olined  to  painful  spasmodic  contraction;  or  hard  knots  form  in 

t^lieir  substance,  possibly  due  to  rupture  of  a  few  of  the  fibres; 

oir  a>  certain  degree  of  soreness  and  tenderness  of  skin  makes 

itiself  felt  over  them.    Whatever  may  underhe  them,  these 

<^0]:iditions  are  often  relieved  by  slowly  but  firmly  extending, 

one  after  the  other,  the  various  groups  of  muscles  that  lie 

moixnd  the  joint,  and  applying  firm  and  even  pressure. 

What  are  known  as  resistive  movements  are  of  much  wider 

application.    In  these  the  patient  either  carries  out  a  definite 

<50'u.r8e  of  action  against  the  resistance  of  the  operator,  who 

i^  2i,ble  to  select  any  particular  group  of  muscles,  and  regulate 

«t^:stctly  the  amoimt  of  work,  or  the  latter  makes  use  of  his 

stix^ength  to  oppose  some  voluntary  action  on  the  part  of  the 

psktnent^  compelUng  him  to  give  way.     The  former  of  these 

"naetihods  is  by  far  the  most  useful  of  the  two.    The  secret  is 

tio  keep  the  opposing  force  well  within  the  limits  of  the  patient's 

strength,  making  use  alternately  of  flexion  or  extension,  or  of 

^rotetion  inward  or  outward,  as  the  case  may  be.    Exercise 

of  this  description  certainly  possesses  wonderful  influence  on 

the  nutrition  and  activity  of  the  tissues,  not  the  muscles  only; 

and  with  a  reasonable  amount  of  care  it  may  be  kept  up  for 

a  considerable  time  each  day  without  overfatigue.    The  other 

plan  tires  out  the  muscles  at  once,  and  is  too  exhausting  to 

deserve  strong  recommendation. 

In  some  cases  it  is  possible  to  substitute  for  the  hand  of  the 

operator  mechanical  contrivances,  arrangements  of  wheels  and 

levers  adjusted  to  resist  any  individual  movement  that  may 

te  wished,  and  capable  of  being  graduated  exactly  by  the 

patient  to  suit  his  own  strength.    The  action,  however,  is  not 

quite  the  same.    The  resistance  of  a  spring  or  an  elastic  band 

cannot  be  graduated  like  that  of  human  muscles,  guided  by 

an  experience  of  what  is  required;  and  unless  \evy  carefully 

superintended  the  progress  of  cases  treated  in  this  fashion  is 

apt  to  be  very  uneven  and  irregular. 


CHAPTER  X. 

MASSAGE. 

Massage,  again,  which  is  a  most  valuable  remedy  in  the 
treatment  of  sprained  joints,  has  a  history  as  strange  as  that 
of  forcible  manipulation.  It  has  never  been  altogether  for- 
gotten; some  people  have  always  practiced  it,  more  or  less 
carefully,  and  with  a  var^'^ing  degree  of  knowledge  and  skill; 
but  at  certain  times,  and  in  certain  countries,  it  seems  to  have 
acquired  an  extraordinary  reputation,  and  then,  again,  almost 
capriciously  to  have  been  as  strongly  condemned.  Possibly 
fashion  may  account  for  it  in  certain  measure,  for  this  exerts 
an  influence  in  the  use  of  remedies  just  as  it  does  over  every- 
thing else;  but  something,  at  least,  must  be  attributed  to  the 
indiscriminate  and  unscientific  manner  of  its  application  by 
unskilled  persons  in  all  cases  alike,  whether  they  could  or 
could  not  be  benefited  by  it.  Like  many  other  things  it  has 
been  destroyed  b^'^  its  own  popularity. 

It  is  certainly  not  a  novelty;  in  most  countries  there  has 
been  handed  down  by  tradition  from  unknown  ages  a  custom 
of  treating  injuries  of  joints  and  muscles  b^'^  friction  or  manip- 
ulation, and  in  some  places  this  has  been  considered  a  special 
prerogative  of  certain  families  or  individuals,  who,  by  dint  of 
long  practice  and  a  certain  delicacy  of  touch  (perhaps  inher- 
ited), have  attained  no  inconsiderable  degree  of  skill.  The 
modern  plan  is  simply  the  scientific  outcome  of  this;  the  work- 
ing has  been  studied  more  accurately;  its  action  on  the  tissues 
better  considered ;  and  certain  rules  laid  down  for  guidance  in 
the  selection  of  cases. 

At  one  time,  for  example,  Beveridge's  rubbers  were  well 
known  in  Edinburgh,  and  the  success  that  attended  their  treat- 
ment (which  was  carried  out  very  thoroughly'  and  method- 
ically) had  a  marked  influence  on  the  practice  of  the  Continent. 
Then  the  process  was  almost  forgotten,  or,  at  an^'-  rate,  was 
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rarely  employed,  except  in  coiintr>^  districts,  where  rubbing  is 
often  used,  in  a  rou^h  sort  of  way,  without  skill  of  any  kind 
oth*.*r  than  tliat  derived  from  custom*  Lately,  agrain,  owin^ 
in  ^reat  measure  to  the  exertions  of  Dacre  Fox,  in  England, 
and  Graham,  Norstrom,  Metzger,  and  othei*s,  abroad,  it  has 
been  placed  on  a  scientific  basis,  and  received  once  more  into 
fa  von  Even  at  the  present  day,  however,  there  is  too  great 
a  tendency  to  consider  it  a  quack  remedy,  and  to  hand  it  over 
to  pei'sons  whose  chief  recommendation  is  that  they  act  as 
untiring  rubbing  machines,  without  follow^ing  any  definite  inilea 
or  guidance. 

It  is  often  said  against  it  that  those  who  take  it  up  abandon 
it  again  as  soon  as  they  have  had  sufficient  c^xpeiienee  of  its 
results;  they  fuid,  so  it  is  alk^ged,  that  not  only  does  it  requii\? 
a  large  amoimt  of  patience  on  the  part  of  the  sntleiNi^r,  as  well 
as  the  operator,  but  that  it  is  only  beneficial  to  those  who 
would  recover  as  soon  without  it,  and  that  in  some  cases  it  is 
actually  injurious.  As  a  rule,  and  so  far  as  sprains  at  any 
nite  are  concerned,  this  arises  from  the  inability  to  distinguish 
massage  from  mere  unskilled  rubbing.  In  reality  there  is 
nearly  as  great  a  dilTerence  between  them  as  there  is  between 
painting  the  wall  of  a  hous*^  and  the  work  of  a  skilled  artist. 
The  one  requires  a  certain  amount  of  muscular  strength  and 
manual  dexterity-,  the  other  only  comes  to  those  who  are  by 
nature  fitted  for  it,  as  a  result  of  teaching  and  experience.  It 
may  or  may  not  be  true  that  it  requires  two  years,  as  Dr* 
Munvll  states,  to  learn  the  process;  that  depends  on  the  per* 
son  and  on  the  previous  training;  certainly  many  do  not 
acquii'e  the  art  even  in  that  time. 

As  a  general  application  massage  is  very  widely  used. 
There  ari^  many  descriptions  copied  from  tra  velei*s*  works  of 
its  employment  in  one  form  or  another  anu:>ng  most  of  the 
races  of  mankind.  It  was  largely  yiracticed  by  the  ancients; 
the  Turks  and  Africans  at  the  present  day  make  use  of  it; 
even  among  the  Siberiiius  and  Laplanders  it  may  be  found  in 
a  form  modified  by  tlie  exigencies  of  climate;  while  the  *' lomi- 
lomi "  of  the  Sandwich  Lslandei's  is  spoken  of  in  terms  of  en- 
thusiasm by  nearly  every  one  who  has  written  of  them  for  its 
power  of  rfdieving  the  stiffness  and  soreness  of  excessive  ex- 
ertion, and  procuring  rest  and  sleep.  The  effect  is  described 
as  most  luxurious;  the  process  is  neither  kneading,  squ»'<*zing. 
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nor  rubbing,  but  now  like  one,  now  like  the  other,  each  muscle^ 
is  manipiikited  in  its  turn,  beginning:  with  the  head  and  work- 
ini?  down  slowly  over  the  whole  body,  until  in  half-an-hour 
th(»  weariness  has  quite  diHuppeared  and  g^iven  place  to  a  most 
refreshing  sense  of  ease  and  comfort. 

Like  many  other  words  that  have  crept  into  science  from 
popular  usage,  massage  has  scarcely  yet  acquired  a  prix'is*?  or 
definite  meaning.  It  has  been  us4.'d  for  every  kind  of  munipu- 
hitioii,  whether  applied  to  joints  alone  or  to  the  whole  surface 
of  the  body,  with  ttie  hands  only*  or  with  the  assistance  of  in- 
struments. All  varieties  of  friction,  pressure,  kneading,  per- 
cussion, and  even  passive  motion,  have  been  ineludc^d  in  it  at 
one  time  or  another;  ;uid  the  description  of  the  manner  in 
which  it  is  carried  OTit,  and  the  rules  by  which  suitable  cases 
are  selected,  are  proportionately  vague  and  uncertain. 

For  all  practical  purposes,  so  far,  at  leasts  as  concemn  the 
treatment  of  injured  joints  and  muscles*  the  various  processes 
that  have  been  enumei'ated  may  be  grouped  under  the  thn>o 
heads  of  fnetion,  percussion,  and  knead ing.  Passive  motion 
differs  to  such  tm  extent  in  its  object  and  method  of  applica- 
tion that  it  seems  unwise  to  include  it. 

Friction. — Of  these  friction  is  by  far  the  most  simple,  and 
the  easiest  and  least  fatiguing  to  caiTV  out;  but  its  power  is 
very  limited,  and  it  has  scarcely  any  dLt^*ct  in fhience,  except 
on  the  most  superficial  structures*  It  consists  menrly  in  a 
succession  of  strokings  with  the  hand  (using  as  much  of  the 
surface  as  possible,  and  fitting  it  into  all  the  inequalities)  from 
the  extremities  toward  the  trunk,  commencing  lightly  at  ftrsl', 
and  gradually  increasing  in  strength  as  the  part  becomes  ac- 
customed to  it.  The  knuckles  even  may  be  used  wheiH?  the 
tissues  are  ver^*  deep  seated,  or  unusually  firm.  Tlie  skin  soon 
becomes  red  and  warm;  moi\»  blood  flows  through  it,  the  tem- 
perature rises,  and,  after  a.  few  days'  treatuirnt,  a  distinct 
change  may  be  noticed  in  the  nutrition  of  the  jiart.  InsU^ad 
of  being  hard  and  unyielding,  tied  down,  ;is  it  were^  to  Ihe 
subjacent  tissues,  the  skin  becomes  soft  and  supple^  the  natural 
appearance  returns,  the  folds  bi^couie  visihk*  again,  and  thl> 
superficial  tissues  begin  to  regain  tiieir  firmness  and  elasticity. 

Besides  this,  however,  friction  exerts  considerable  influence 
on  the  nerves  distributed  to  the  skin,  and  indirectly  through 
theju   on   internal  organs,  especially   on  other  pait.s  of   the 
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nervous  system.  The  medium  through  which  this  takes  place 
is  not  accurately  known.  It  is  possibly  the  result  of  the  in- 
oi:-eased  activity  of  the  circulation,  but  more  probably  it  is  due 
to  the  peculiar  sympathy  existing  between  different  parts  of 
t^be  nervous  system,  by  virtue  of  which  one  cannot  be  stimu- 
Is^ted  or  excited  without  influencing  the  rest.  However  this 
XTEay  be,  of  the  fact  itself  there  can  be  no  doubt;  friction,  es- 
pecially along  the  back,  is  often  of  the  greatest  service  in  re- 
lieving irritability  or  sleeplessness. 

Combined  with  baths,  and  applied  generally  over  the  sur- 

^stee  of  the  body,  it  is  of  excellent  service  when  the  limbs  are 

^icliing  and  stiff  from  over-exertion  or  exposure  to  cold.    It 

si^lla^ys  the  sensitiveness  of  the  skin,  leaves  behind  it  a  feeling 

of  -well-being  and  comfort,  and  does  away  with  the  sensation 

of    fatigue.      In  sprains,  however,  and  injuries  of  like  char- 

acrtcr,  its  application  is  more  limited.    In  recent  cases,  where 

there  is  no  extensive  laceration  of  ligaments,  and  where  it  is 

thought  advisable  to  begin  massage  without  dela3%  it  may  be 

^ised  as  a  preliminary''  to  allay  the  sensibility  of  the  skin,  and 

accustom  the  patient  to  firmer  kneading.      In  old    chronic 

cases,  too,  where  the  joint  has  not  been  moved  for  some  length 

of  time,  it  is  of  undoubted  use  in  restoring  the  natural  tone  to 

the  skin  before  more  active  measures  are  undertaken.     In 

other  circumstances  it  is  rarely  employed  for  injuries  of  joints, 

though  it  is  highly  recommended  as  part  of  general  massage 

^^^  other  disorders. 

I^ercussion. — Percussion,  too,  whether  carried  out  by  means 
of  an  instrument  or  wnth  the  hand,  is  of  verj-  limited  use.     Un- 
less applied  with  such  force  as  to  cause  actual  bruising,  it  has 
^o  direct  influence  on  any  structure  deeper  than  the  skin  and 
the  subcutaneous  stratum  of  muscles.     On  the  former  it  pro- 
duces the  same  general  result  as  friction,  though  without  its 
8<>othing  influence;  on  the  latter  it  acts  as  a  local  stimulus, 
causing  each  time  a  single  contraction  of  the  fibres  beneath, 
^'^rjing  in  extent  and  vigor  according  to  the  condition  of  the 
^usclts.    To  produce  the  full  effect,  the  movement  nmst  be 
i^pid  and  short,  the  pressure  being  raised  at    once.      The 
^^igbt  of  the  blow  must  be  regulated  by  the  depth  of  the 
structure.    Great  stress  is  laid  by  some  on  the  number  per 
™iute,  when  percussion  is  used  for  the  relief  of  pain  or  neu- 
^Igia;  but,  so  far  as  the  muscles  are  concerned,  this  does  not 
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seem  material,  though  it  is  as  well  the  strokes  should  notl^ 
troo  rapid. 

The  ofTect  is  most  marked  when  tht*  muscles  are  in  a  stat-— 
of  tension,  though  tlie  actual  shortening  produced  in  thes-s 
circumstances  ma3'  be  less  apparent*  When,  for  example,  th^ 
lumbar  region  is  being  percussed,  the  patient  should  stoop  foi"^ 
ward,  so  that  the  muscular  slips  lying  along  the  side  of  tho* 
spinal  column  may  be  placed  upon  the  stretch,  and  receive  tht:::^ 
full  effect  of  the  vibration.  Otherwise  a  considerable  amounti 
of  the  benefit  is  lost  before  the  muscular  substance  is  alfecUHJ 
at  alL 

Massage. — Massage,  in  the  strict  sense  of  the  term»  is  a 
great  deal  more  efficacious,  especially  with  older  sprains.  Its 
action  is  not  limited  to  the  skin  and  superficial  stinictures. 
These  undergo  immense  changes,  it  is  true ;  they  become  softer 
and  finer  while  under  manipulation;  their  strength  and  elas- 
ticity increase,  the  extreme  tenderness  diminishes,  and  the 
natural  appearance  and  texture  return.  The  surface  loses  its 
dry  harsh  character  and  becomes  warm  and  moist  again;  the 
hvicl  bluisli  color  gives  way  to  a  brighter  hue,  and  the  deeper 
layt*rs  of  flbrons  tissue  yield  and  stretch,  so  that  the  hide-bound 
shrunken  condition  that  is  often  present  after  long  disuse 
gradually  passes  off.  But  the  good  effect  is  not  by  any  means 
limiled  to,  or  even  most  conspicuously  shown  by  this*  When 
properly  earned  out  massage  exerts  a  simultaneous  influence 
on  muscles,  nerves,  and  vessels,  hi  fact  on  all  the  tissues  within 
its  reach. 

The  circulation  is  the  first  thing  to  feel  its  power.  It  has 
already  been  explained  how,  after  prolonged  rest,  the  bloo<J,as 
it  were,  lies  almost  stagnant  in  the  tissues,  slowly  circulating 
through  them,  and  neither  giving  them  sufficient  for  their 
nutrition,  nor  removing  from  them  the  waste  products  of  their 
action.  This  is  changed  at  once.  The  life  of  the  piirt  is  quick- 
ened. The  veins  and  absorbents  an*  emptied  first,  and  tlie 
fluid  they  contain  driven  on  to  the  heaiL,  which  fills  nioro 
rapidlj',  and  contracts  more  vigorously  and  firmly.  Then  the 
pressure  falls  on  the  smaller  vessels,  and  the  tiny  irn^gular 
spaces,  full  of  lymph,  which  extend  in  all  directions  thi-ough 
the  tissues.  These,  in  their  turn,  are  compressed  and  me- 
chanically emptied,  their  contents  being  driven  on  into  tho 
empty  vessels,  from  which  any  backward  flow  is  prevented  by 
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tlie  valves.  The  circulation  becomes  more  rapid;  nutrition  is 
c^krried  on  with  greater  energj^  and  the  actual  amount  of 
blood  in  the  tissues  at  any  one  time  so  much  increased  that 
tifaey  become  full  and  soft  to  the  touch  and  regain  the  even  and 
r-ounded  contour  of  active  health. 

Next  to  the  skin  the  muscles  seem  to  experience  the  great- 

esrt  amount  of  benefit.    Even  after  a  single  apphcation  they 

atx-e  capable  of  doing  a  great  deal  more  work  with  much  less 

Ta^tigxie.    It  has  often  been  shown  that  a  muscle,  exhausted  by 

lifting  a  heavy  weight  many  times  in  a  minute,  scarcely  re- 

S^^iiis  any  of  its  power  if  it  is  merely  allowed  to  rest  a  quarter 

or  an  hour.    It  remains  stiff  and  weak,  and  liable  to  irregular 

Skxid.  spasmodic  contractions.    If,  on  the  other  hand,  it  is  treated 

l>y  massage  for  the  same  length  of  time,  its  strength  returns, 

so  that  it  is  able  to  do  as  much  again  with  even  less  fatigue 

tlian  it  felt  before. 

At  the  same  time  the  sensitiveness  to  electric  stimuli  is  in- 
creased.   Murrell  has  shown  that  a  current,  too  weak  to  cause 
any  response  when  applied  to  the  motor  point  of  one  of  the 
muscles  of  the  arm,  is  able  to  produce  vigorous  contraction 
after  a  few  minutes'  massage.     The  excitability  of  muscles, 
and  the  amount  of  energy'  they  are  capable  of  putting  out,  are 
regulated — other  things  being  equal — by  the  way  in  which 
they  are  supphed  with  food,  and  the  rapidity  with  which  the 
waste  products  are  removed.     This,  in  its  turn,  is  dependent 
on  the  circulation.    Each  muscle  and  each  bundle  of  muscular 
fibres  is  surrounded  by  a  sheath  of  fascia,  to  all  intents  and 
purposes  quite  inelastic;  under  this  is  collected  the  fluid  plasma 
which  is  the  immediate  source  of  the  nutrition  of  the  tissues. 
80  long  as  the  muscle  is  at  rest  this  remains  unchanged;  when 
it  contracts,  so  that  the  shape  and  consistence  are  altered,  or 
when  the  muscle  itself    is    thoroughly  and    systematically 
beaded,  the  fluid  is  driven  onward  into  the  lymphatics  and 
at  once  renewed  from  behind.    It  is  for  this  reason  that  mas- 
s^,  80  far  from  causing  fatigue,  is  of  such  service  in  reliev- 
ing it. 

The  good  effect  does  not  pass  off  at  once.  If  the  treatment 
^  continued  and  a  proper  supply  of  food  maintained  there  is  a 
lasting  increase  in  the  size  and  condition  of  the  muscles.  In- 
stead of  being  soft  and  flaccid  or  stiff  and  unyielding,  with 
^Pd  and  tender  nodules  in  their  substance,  so  that  thej'  lather 
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impede  movement  than  otherwise,  they  become  firm  and  elastic 
to  the  touch,  rcLidy  to  rt-spond  at  once  to  any  stimuhis,  and 
able,  when  called  ujion,  to  put  out  a  much  g:reater  amount  of 
ener^^y. 

It  is  hardly  fair,  lio\ve%-er,  to  attribute  the  whole  of  this  im* 
proveineiit  to  the  condition  of  tiie  muscles  only.  Massag-e  ex- 
erts a  similar  infiuence  on  the  nervous  system,  and  though  the 
immediate  results  may  not  be  so  striking  in  tlieir  character, 
the  actual  changes  are  none  the  less  important*  During  the 
process  itself,  and  often  for  houi's  after,  the  patient  experiences 
a  sense  of  refreslung  ease  and  comfort.  Lassitude  and  pain 
disappear;  the  capacity  for  work  returns,  and  mind  and  body 
alike  regain  their  viL^or.  Prohaldy  this  results  in  no  small 
measure  from  tlie  improvement  in  the  circulation,  as  the  effect 
at  first  is  quite  local;  but  from  the  way  in  which  |?eneral 
strength  and  voluntary  power  are  restored,  in  what  are  kiio%vn 
as  neurasthenic  cases,  massage  must  exert  a  very  considerable 
influence  upon  the  whoU*  of  the  Ber\*ous  systum. 

In  Recent  7;i/?*77Vs.— The  best  proof,  however,  of  the  power 
it  possesses  over  absorption  and  circulation  is  shown  by  the 
ease  with  which  the  swellintr  and  tension  can  Ije  made  to  dis- 
appear from  sprained  joints.  It  is  true  that  in  recent  cases 
the  g'reatest  cai'e  is  required,  and  that  nothing:  is  so  likely  to 
increase  the  mischief  as  rouerh  liandlin^  of  the  part;  but  when 
it  is  carried  out  quietly  and  gently,  by  one  who  has  had  some 
experience,  it  is  very  difilcnlt  to  find  anything  that  acts  in  so 
perfect  a  manner.  The  whole  limb,  perhaps,  is  swollen;  the 
joint  distended  with  blood;  tlie  skin  shining  and  tense,  much 
too  hot  to  the  touch,  and  exquisitely  tender;  but  all  this  van- 
ishes almost  like  nmg*ic.  The  tension  disappears  as  the  fluid  Ls 
carried  olT;  the  pain  is  relieved,  the  temperature  falls,  the 
natui"al  outline  begins  to  be  apparent  once  more,  ex trava sated 
blood  is  broken  up,  the  debris  dispersed,  and  adhesions  be- 
tween the  torn  and  l>ruLsed  surfaces  etTeetually  pn*V(Mited, 
Sometimes  even  tendons,  which  have  been  turned  almost  out 
of  their  irrooves  by  the  accumulation  of  fluid  in  their  sheaths, 
can  in  this  way  be  restored  to  their  position  without  further 
assistance. 

Such  results  as  thes<»  cannot,  of  course,  be  obtained  in  every 
case  of  recent  sprain,  and  even  when  the  treatment  is  success- 
ful in  relieving-  the  pain  and  getting*  rid  of  the  swellinj^,  it 
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^'^Vist  always  be  remembered  that  time  is  needed  for  the  repair 
^^  structures  that  have  been  torn.  I  am  convinced,  however, 
'^^at,  especially  when  the  stress  of  the  injur^^  has  fallen  on  the 
'^^nscles,  and  when  the  laceration  is  not  too  great,  this  plan 
Xriay  be  adopted,  not  only  with  the  greatest  safety,  but  with 
stu  infinitely  better  prospect  of  speedy  recovery  than  under  the 
old  established  method  of  bandaging  and  rest.  Graham,  in 
particular,  lays  stress  on  the  fact  that  the  sooner  the  treat- 
ment is  commenced  after  the  injurj^  the  shorter  its  duration  is 
lilcely  to  be. 

In  Older  Cases. — In  older  cases,  where  the  effusion  is  denser 
stmid  firmer,  and  where,  owing  to  the  long-continued  distention, 
-fclie  tissues  have  lost  their  tone,  and  become  sodden  and  cedem- 
Sktous,  massage  can  be  used  with  much  greater  freedom.    The 
solid  part  of  the  effusion  is  broken  up  and  disintegrated  b^^  the 
pressure,  so  that  it  is  driven  into  the  absorbents  and  carried 
aiwray  by  the  increased  force  of  the  stream;  the  chronic  conges- 
tiion  is  dispersed,  the  blood  circulates  more  freely,  the  tone  of 
'tbe  part  returns,  and  the  lifeless,  helpless  look  disappears  day 
^jday.    The  improvement  is  often  surprising  in  its  rapidity. 
A  joint  that  has  remained  for  weeks  cold  and  inactive,  the 
seat  of  a  constant  wearing  pain,  and  quite  incapable  of  per- 
forming its  proper  movements,  in  a  ver^'^  few  sittings  begins  to 
i^over  its  flexibility,  loses  the  pain,  and  allows  itself  to  be 
handled,  and  passive  movements  to  be  carried  out  with  ease 
and  readiness. 

Active  movement,  in  general,  takes  some  time  longer,  for 
the  muscles  grow  so  stiff  and  rigid  from  prolonged  disuse  that 
thty  require  as  much  education  as  the  joint  itself.    The  case 
that  furnishes  the  most  striking  cure  is  a  sprained  joint  that 
has  been  treated  by  bandaging  in  the  conventional  way,  where 
the  oedema  still  persists,  and  where  there  are  no  adhesions 
round  other  than  those  caused  b}^  the  rigidity  of  the  capsule 
and  the  swelling  of  the  soft  tissues.    Even  if  weeks  have  passed, 
the  effect  may  be  seen  after  the  second  or  third  sitting.    Only 
where,  owing  to  the  great  length  of  time,  the  effusion  has  be- 
come thoroughly  organized,  and  where  the  structures  round 
are  shrunken  and  matted  together  by  dense,  unyielding  fibrous 
tissue,  it  is  of  little  avail  until  the  joint  is  set  free,  and  full 
range  of  action  restored  by  vigorous  passive  movement. 

Method. — The  method  of   application  is  not  easy  to   de- 
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scribe,  and  it  can  only  be  learned  throti^di  practice,  even  by 

those  who  already  possess  a  fair  kninvlrilg'e  of  anatomy.  This 
is  indispensable;  without  it,  niassa^'-e  must  degrenerati?  into 
mere  nibbing*.  Each  group  of  muscles  must  be  known,  where 
it  ends  and  begins,  how  thick  it  is,  and  how  the  tendons  lie, 
where  the  interninscular  septa  of  connective  tissue  come,  and 
where  the  vessels  and  nerves  that  supply  the  part  are  situated. 
All  the  natural  movements  and  tlie  di  lie  rent  arrangement  of 
the  structures  in  various  positions  of  the  limb  must  be  per- 
fectly familiar.  The  synovial  cavity  of  the  joints  and  the  ten- 
don sheaths  must,  as  it  were,  be  mapped  out  underneath  the 
skin.  In  short,  there  must  be  a  thorou;Lirh  practical  knowledge, 
not  only  of  tlie  anatomy  of  the  part  at  rest,  hut  of  the  direc- 
tion and  mutual  relations  assumed  by  the  dill'erent  structui'es 
when  at  work. 

Supposing:  the  case  of  a  sprained  ankle  of  moderate  severity 
in  a  healthy  person,  a  few  hours  after  the  accidtvnt  the  liga- 
ments are  strained,  perhaps  even  slig-htly  torn ;  the  synovial 
cavity  is  distended  with  fluid,  the  tissues  round  are  swollen  out 
with  extra vasa ted  blood,  the  skin  is  hot  and  discolored,  the 
normal  shape  of  the  joint  is  lost,  and  all  the  hollows  between 
the  bones  are  fllled  up*  The  patient  nmst  be  seated  comfort- 
ably, so  that  the  muscles  are,  as  far  as  possible,  relaxed;  the 
knee  must  be  bent,  and  the  foot  and  anlde  g'iven  over  alto- 
gether to  the  manipulator.  The  foot  is  to  be  held  gently  but 
firmly,  so  that  the  patient  may  make  no  incautious  start,  and 
the  whole  proceeding  from  first  to  last  should  be  entirely  de- 
void of  pain.  Tlie  operator  should  have  plenty  of  room,  so 
that  he  is  not  cramped;  perhaps  as  convenient  a  position  as 
any  is  kneeling  on  one  leg,  or  sitting  on  a  low  seat  in  front  of 
the  patient,  with  the  heel  of  the  injured  limb  resting  on  the 
front  of  his  knee.  The  movement  at  first  must  be  exceedingly 
light,  and  so  directed  as  to  diminish  as  much  as  possible  the 
sensitiveness  of  the  skin,  commencing  with  the  part  above 
(nearer  the  trunk)  the  injured  joint,  and  working  gradually 
downward.  The  thumb,  or  the  tips  of  the  fingers,  or  the  palm 
of  the  hand,  should  be  used  according  to  the  shape  of  the  sur- 
face, taking  care  always  to  employ  as  much  as  possible. 

The  direction  of  the  movement  must  always  be  toward 
the  trunk,  from  the  insertion  to  the  origin  of  the  muscles,  in 
the  direction  of  the  returning  current  of  the  circulation,  com- 
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mencing:  o%'er  a  part  where  the  swelhng:  has  not  yet  shown 
itself,  and  gradually  workiniyr  on  to  th<'  rost.  The  most  tender 
Sfiots  must  always  be  left  till  last.  If,  fur  example,  the  foot 
has  been  twisted  outward,  then^  is  nearly  always  great  sen- 
sitiveness over  the  tip  of  the  internal  malleolus,  and  a  consid- 
erable amount  of  swelling-  alon«r  the  course  of  the  tendons 
behind,  extending:  ii  variable  distance  up  the  le^,  and  into  the 
hollow  in  front  of  the  teiido-Achilhs.  This  must  be  left  untd 
friction  has  been  applied  over  the  whole  of  the  rest  of  the  foot 
and  leg:;  if  this  is  carried  out  thorouglily  not  only  dues  a  great 
deal  of  the  swelhng-  disappear  of  itself  from  the  injured  part, 
but  owinf?  to  the  condition  of  the  circulation  throngrh  that 
which  has  been  ah^eady  manipulated^  the  remainder  is  ab- 
sorbed much  more  readily  than  it  otherwise  would  be. 

Gradually,  if  the  treatment  is  pei^evered  in^  the  tendency 
to  start  on  the  part  of  the  patient,  and  even  the  involuntary 
shrinking-,  disappear;  the  foot  is  jg-iven  up  to  the  operator  with 
grreater  confidence,  and  the  superficial  g-eneral  sw^elling*  heg:ins 
to  diminish.  More  attention  may  then  be  paid  to  the  spaces  in 
which  the  extravasated  blood  has  collected  to  the  cavity  of  the 
joint  and  the  tendon  sheaths,  Tlie  tips  of  the  fln|^(*rs,  or  the 
thumb,  may  be  made  to  trace  out  the  irregular  intervals  be- 
tween the  bony  prominences  nmvingf  round  and  round  in  small 
ciiH2les  on  the  skin.  The  two  hands  should  be  used  close  to- 
gether, so  that  the  patlis  the  ting*ei*s  traverse  intersect  each 
other,  and  the  manipulated  surfaces  overlap.  Gradually,  as 
the  efTusion  subsides,  the  circles  increase  in  size,  the  pressure 
becomes  firmer,  and  the  deeper-lyin^  structures  are  treated  in 
their  turn.  The  individual  muscles  and  tendons  are  grasped 
and  squeezed  in  the  direction  of  their  fibres^  the  fingers  being'  al- 
ways carried  onward  to%vard  the  trunk  in  the  interspaces  be- 
tween tliem ;  and  the  soft  tissues  are  firmly  pressed,  and,  as  it 
were,  rolled  along  by  one  hand  after  the  other,  until  all  the 
excess  of  fluid  has  returned  once  more  to  the  blood  stream,  and 
slight  passive  movements  of  such  a  nature  as  not  to  exert  any 
traction  on  the  injured  ligaments  are  allowed  %vithout  resist- 
a  nee. 

This  is  to  be  taken  as  the  sign  of  success  in  the  treatment 
of  recent  ctisc^s.  How  long  before  it  is  reached  differs  natu- 
rally in  each  individual,  and  no  rule  can  be  laid  down.  Some- 
times in  slighter  injuries  a  single  short  sitting'  suffices;  at 
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othem  the  process  must  be  repeated  for  several  days*  The 
time  that  has  elapsed  since  the  accident,  the  condition  of  the 
joint,  the  degree  of  swelhngr,  and  the  severity  of  the  pain,  all 
possess  some  degree  of  influence.  As  a  general  role,  if  the 
injury  is  recent,  there  is  more  tenderness  about  the  part,  but 
the  swelhng  disappears  sooner;  in  older  cases  flrmer  pressure 
may  be  used  from  the  first,  as  the  skin  is  less  sensitive;  but 
the  time  before  the  swelling  is  absorbed,  and  nmvement  be* 
comes  free  and  painless,  as  a  rule  is  much  longer. 

At  the  close  of  the  sitting  the  joint  and  the  limb  must  be 
bandaged  with  pads  of  cotton  wool,  so  arranged  as  to  fill  in 
all  the  natural  depressions  of  the  part.  If  they  are  held  in 
place  with  a  flanneh  or  b€*tter  a  Domett  bandage,  the  joint 
may  be  moved  a  little,  though  the  pressure  is  sufliciimt  to  pre- 
vent  the  retiini  of  any  gi^eat  degree  of  swelling  and  aHlema. 
But,  however  carefully  the  bandage  is  applied,.it  nearly  always 
happens  that  the  next  day  some  of  the  fulhiess  and  tenderness 
of  the  parli  returns,  so  that  another  sitting  is  desirable.  If 
the  case  is  going  to  terminate  favorably,  each  application  is 
shorter  and  less  painful  than  the  last,  and  each  time  the  range 
of  passive  movement  is  increased. 

It  must  clearly  be  borne  in  mind  that,  though  this  method 
of  treatment  causes  the  swelling  to  disappear  more  rapidly 
than  any  other,  and  allows  the  return  of  slight  degrees  of 
movement  without  pain  almost  from  the  hrst,  a  ligament  that 
has  been  torn  across  requires  nearly  as  long  for  repair  as  when 
it  is  left  alone.  Consequently,  when  it  comes  to  the  question 
of  deaiijig  with  sprains  of  gnnit  severity,  such  as  often  are 
met  with  in  the  ankle,  all  that  is  done,  and,  indeed,  all  that 
can  be  done,  is  to  restore  tbe  parts  to  the  condition  best  suited 
for  repair,  and  to  guard,  as  far  as  possible,  against  the  after 
troubles  of  stiffness,  chronic  oedema,  and  pain. 

In  older  sprains,  the  method  of  application  is  somewhat 
dilTerent.  Here  nmch  less  stress  is  laid  upon  light  fricti^ni,  and 
much  more  upon  deep  manipulation  and  rolling  of  the  parts. 
The  object  is  not  so  much  to  cause  the  absorption  of  a  fluid 
exudation  as  to  stimulate  the  muscles  and  nerves  to  greater 
activity,  and  to  increase  the  amount  of  lilootl  and  lymph  circu- 
lating through  the  deeper  strata.  The  grasp  is  firmer,  and 
the  pressure  greater;  the  whole  hand  is  used,  and  both  at  the 
same  time;  if,  for  example,  the  limb  is  not  too  large,  one  may 
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be  placed  opposite  the  otlier,  so  that  two  g^roups  of  musclos 
ai^  manipulated  together,  the  fluorei's  of  one  hand  partly 
reachm^  on  to  the  territory  of  the  other.  One  hand  contracts 
iis  the  other  ixdaxeSj  each,  in  its  turn,  sqneezin^  the  tissues 
onward  and  away  from  the  middle  line,  and  stretching-  the 
parts  that  lie  between  them.  Care,  of  course,  must  be  taken 
not  to  stretch  the  tissues  in  opposite  directions  at  the  same 
time;  and  it  is  a  %vise  precaution  to  j^o  over  the  surface  g^ently 
and  superficially  before  attempting  deep  or  thorough  nrianipu- 
lation. 

Where  other  joints  are  concerned,  the  treatment  must  be 
conducted  on  essentially  the  same  principles,  varjing  the  de- 
tails according  to  the  ctrcumstances  of  each  case.  The  opera- 
tor should  always  keep  sufficiently  far  off  so  that  his  move- 
ments are  not  cramped  or  constrained,  and  he  should  always 
endeavor  to  make  use  of  as  much  c>f  the  surface  of  his  hand  as 
possible.  The  fingers  most  be  kept  close  together  for'  the  sake 
of  mutual  support;  tliey  shoukl  not  be  allowed  to  slip  too 
much  upon  the  skin,  wliieli  should  move  with  them  as  far  as 
possible,  or  the  operation  may  be  a  very  uncomfortabk*  one 
for  the  patii^nt.  For  this  reason  ointments  and  other  similar 
applications  are  very  rarely  used  unless  it  is  wished  either  to 
diminish  fi-iction  or  t-o  produce  some  specific  effect. 

The  patient  must  be  placed  in  an  eas^'  and  comfortable 
position,  with  the  limb  well  supported,  and,  where  possible, 
well  raised,  so  as  to  assist  the  return  circulation.  If,  for  ex- 
ample^ the  wrist  is  the  part  in  question,  the  point  of  the  elbo%v 
should  be  resting  on  the  table;  if  it  is  the  elbow  itself,  or  the 
shoulder,  the  patient  should  either  rest  his  hand  on  the  shoulder 
of  the  opera!  or,  or  should  even  hiy  hold  of  something  higher 
still. 

The  hands  must  always  lie  in  the  direction  of  the  muscular 
fibres,  and  the  rolling  and  sciueezing  always  tend  iipwaj'd 
from  the  extremities  toward  the  trunk.  The  rate  of  move- 
ment and  the  amount  of  force  that  is  used  must  vary  with 
each  individual;  but  theiv  should  never  afterward  be  an^- 
sign  of  bruising  due  to  the  manipulation.  It  is  always  pit's- 
ent,  of  course,  to  a  greater  or  less  extent,  in  recent  sprains,  and 
it  is  nearly  certain  to  lie  there  if  adhesions  are  broken  down 
or  a  joint  is  forcibly  nuinipulated  under  an  anaesthetic;  but  it 
never  occurs  after  massage  unless  the  force  used  h;!s  lieen  ex- 
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cessivTi  and  unjustifiable,  aud  its  presence  g'eneriilly  menns 
tlmtmioi-e  hiiriu  than  g-ood  has  V>een  done.  lu stead  of  lussist- 
111^  in  the  repair  of  the  damag^e  it  has  inllietcd  moi^. 

It  is  most  essential  to  conunence  as  gradually  and  as  gently 
as  possible,  only  working  on  the  deeper  tissues  after  the  more 
superficial  ones  have  become  tlioroug^hly  accustomed,  and  have 
been  unloaded  of  their  surplus  fluid.  Tlie  skin,  the  soft  subcu- 
tuneons  tissue,  the  muscles,  and  the  deeper  layers,  must  all 
be  worked  in  turn.  Nor  should  the  numipulation  be  confined 
to  the  injured  part.  In  a  sprain  of  any  standinjii:  the  whole  of 
the  limb  is  atfect(*d  more  or  less.  It  is  usually  better  to  de- 
vote attention  fli'st  to  the  parts  nearer  the  trunk,  than  to  deal 
witli  those  around  the  injured  area,  and  only  afterward*  when 
tlie  circulation  is  thoroughly  iTH^stablished,  to  manipulate  the 
joint  itself. 

The  tendency  is  to  make  the  sittings  last  too  long.  Deep 
nianijiulation  itself  rarely  requires  more  than  live  minuU^s; 
but  in  dealing  with  a  recent  injury  it  may  be  advisable  to 
spend  a  longer  time  than  this  over  the  friction  and  other  pre- 
paratory nieasun's,  so  that  a  quarter  of  an  hour  soon  passes  by. 
Wht*n  the  tenderness  is  very  great,  and  the  amount  of  swelling- 
excessive,  much  longer  than  this  may  be  necessary,  but  short, 
fretpiently  repeated  sittings  are  of  greater  benefit  than  one 
long  one,  A  skilled  operator,  too»  will  often  elTect  more  in 
a  few  minutes  than  an  ordinary  rubber  will  in  as  many  sit- 
tings. 


CHAPTErt  XT. 


SPRAIN8  OF  TENDONS. 


Sprains  of  tondorLS  are  deservin^^  of  as  much  consideration 
as  those  (if  joints;  they  arc?  ahiiost  iis  common;  the  chang-es 
in  the  tissues  are  nearly  as  serious,  and  the  results,  though 
they  varj'  a  ^»'ood  deal,  ar'e  in  nuiny  respects  quite  as  impur- 
tanL  Unless  perfect  freedom  of  movement  is  regiiiined,  there 
is  an  amount  of  suffering  and  inconvenience  often  altog-ether 
out  of  p!x>portion  to  the  extent  nf  the  mischief, 

Sbiicture.—lii  one  respect  the  question  is  much  easier-; 
the  structures  concerned  are  not  nearly  so  comphcated*  The 
shorter  tendons  are  merely  unyielding-  bands  of  various  shape, 
directly  connecting;  the  nuiside  to  one  of  the  adjacent  bones. 
They  are  formed  of  tou^h  fibrous  tissue,  continuous,  on  the  one 
hand,  with  the  niembnine  investing  the  bone,  and,  on  the 
other^  spreail  out  to  n^'eive  tlie  iittaehnieot  of  the  muscular 
flbres.  The  long-er  ones  are  more  or  less  rounded  in  sluipe, 
and  are  inclosed  in  a  synovial  sheath,  practically  identical  with 
that  which  lines  the  interior  of  Joints.  The  surface  is  as  smooth 
as  it  can  be,  so  that  the  tendon  glides  without  friction  in  its 
groove,  no  matter  how  many  bends  or  curves  it  maki^s,  or  how 
often  the  position  and  direction  of  these  vary  in  ditferent  nmve- 
ments  of  th**  limb.  The  interior  is  lubricated  by  a  fluid  identi- 
cal in  character  Avith  that  in  joints,  just  sufficient  in  amount 
to  nil  up  all  the  intei'stices,  and  enable  the  sheath  to  fit  closely 
and  evenly  round  the  tendon,  Tlu'  outer  wall  is  formed  of 
a  fibrous  layer,  which,  though  apparently  distmct  (just  as  the 
capsule  of  a  joint  appears  distinct),  is  only  a  layer  borrowed, 
as  it  were,  from  the  delicate  tissue  round.  Owiii*>"  to  the  fric- 
tion, this  is  comlensed  into  a  firm  membrane,  smooth  and 
polished  on  its  inner  surface,  but  rouf^h  on  the  outside,  where 
it  still  retains  its  connection  with  the  fibrous  tissue  from  which 
it  was  formed. 

In  some  parts   of   the   body   t'Ludi   li'iidun   has  a  separate 
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sheath  surround ingr  it  like  a  tube.  At  the  ends  this  is  con- 
tinuous with  tlie  sides  of  the  tendon,  so  that  the  cavity  is  com- 
pletely closed.  It  is  largest  and  best  developed  wliere  there 
are  projectin«:  points  of  bone,  and  where  the  direction  of  the 
pull  is  eooseiiuently  altered.  In  many  parts  the  sheaths  of 
two  tendons  lying  side  by  side  communicate  with  each  other; 
and  where,  as  in  the  wrist  or  ankle,  the  number  of  those  run- 
nin^  in  the  same  direction  is  considerable,  there  is  only  one 
larg-e  sac  surrounding  them  ail.  Sheaths  of  this  description 
are  much  stronger  and  stouter^  the  walls  are  thicker,  and 
owing  to  the  bundles  of  tendons  lying  side  by  side,  each  move- 
ing  independently  of  the  rest,  are  !*ibbed,  as  it  were,  on  the 
inner  surface  with  longitudinal  ridges,  which  sometimes  prcK 
ject  as  actual  folds,  inclosing  between  their  layers  a  mass  of 
soft  and  delicate  tissue  well  supphed  with  minute  vessels.  In 
the  young  the  lining  membrane  itself  is  quite  smooth,  so  far 
as  its  inner  surface  is  concerned ;  but  as  age  advances,  par- 
ticidarly  in  those  whose  work  is  laborious,  or  whose  joints  and 
tendons  are  exposed  to  heavy  or  repeated  strains,  it  undergoes 
great  alterations.  The  folds  grow  stouter  and  longer,  their 
free  margin  becomes  irregular  and  broken  up  into  fringes,  and 
the  tissue  of  which  they  are  composed  becomes  tougher  and 
firmer,  until  in  some  instances  the  surface  is  as  irregular  and 
as  shagg>^  with  villous  processes  as  the  interior  of  a  joint 
affected  with  chronic  synovitis, 

Effevin  of  .4f/^.— Tliis,  however,  is  not  the  only  alteration 
found  in  tendon  sheaths  after  adult  life.  There  is  a  slight  but 
constant  tendency  for  them  to  enlarge  and  encroach  on  sur- 
rounding structures.  Where  two  lie  side  by  side,  or  where 
one  is  in  contact  with  the  capsule  of  a  joint,  the  dividing  wall 
in  course  of  time  grows  thinner  and  tJiiuner  until  it  gives  wny 
altogether,  so  that  the  cavities  comnumicate  with  each  other. 
In  other  instances,  where  the  tissues  round  are  soft  inid  yield- 
ing,  the  sac  expands  unt^venly,  and  becomes  covered  over  with 
irrt^gular  dilatations.  If  the  wall  is  especially  weak  at  any 
one  spot,  or  if  from  some  accident  the  fibrous  ktyer  of  the 
sheath  has  been  toi'n,  the  lining  membrane  is  forced  out  little 
by  little  into  the  interspace,  until  it  assumes  the  shape  of  a 
jjouch,  opening  into  the  sheath  by  means  of  a  long  and  somc*- 
tinies  very  narrow  neck.  When  one  of  these  is  oner  formed  it 
generally  continues  to  increase  in  size.     Fluid  is  drivt^n  into  it 
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with  very  considerable  pressure  every  time  tlie  tendon  moves 
without  there  beings  any  corresponding'  force  to  insure  its 
return;  the  sac  gi'ows  lar^^er  and  largrer  until  it  projects  be- 
neath the  skin,  or  even  opens  up  a  communication  with  some 
more  distant  cavity.  It  is  in  this  way  that  tendon  sheaths 
become  connected  with  neighboring  joints,  the  pouch  devel- 
oping originally  sometimes  from  the  one,  sometimes  from  the 
other. 

In  the  majority  of  instances  it  is  difficult  to  say  how  far 
these  changes  are  the  result  of  time  alone,  and  liow  far  they 
are  the  product  of  repeated  spriiins,  and  of  attacks  of  rheu- 
niatic  gout  In  joints  there  is  no  question  that  these  causes 
are  of  material  assistance,  to  say  the  least.  Whenever  large 
diverticula  are  pivsent,  or  the  interior  of  the  synovial  mem- 
brane is  more  than  usually  irregular,  one  or  other  of  these  has 
been  at  work.  The  same  is  probably  true  of  tendon  sheaths 
and  of  bursje;  the  alterations  are  not  serious  except  under 
these  conditions.  Slighter  degrees,  however,  tending  in  the 
same  direction,  but  not  going  further  than  a  moderate  aanount 
of  dilatation  and  thickening,  are  so  common,  and  so  consistent 
with  what  takes  place  under  the  same  conditions  in  similar 
structm\*s>  that  there  is  no  doubt  they  are  due,  in  part  at 
leasts  to  the  natural  degeneration  of  the  tissues  occurring 
everywhere  as  age  advances. 

Exteut  of  Inj ury. ^^The  tendons  themselves  rarely  sustain 
much  injui'T^'  in  the  case  of  spniins.  They  are  formed  of  little 
more  than  tougli  bundles  of  fibrous  tissue  closely  woven  to- 
gether, so  tliat  if  they  escape  being  torn  in  two,  or  wrenched 
from  the  muscle  to  ^vhich  they  belong,  they  generally  escape 
altogether.  The  sheaths,  however,  in  which  they  lie  make  up 
for  tliem  in  this  respect.  They  are  so  delicate  in  structure  tliat 
they  ai'e  torn  or  bruised  by  tlie  least  unusual  strain,  and  the 
relation  tliey  bear  to  the  tendon  they  inclose  is  so  accurate 
tliat  the  slightest  alteration  is  sulUcient  to  produce  a  very 
considcrabl e  eifect. 

0^'firitvjrL— ^Serious  consequences  arc,  of  course,  much 
more  likely  to  be  produced  by  violent  injuries,  but  mere  over- 
work is  sulllclent  to  alfect  the  synovial  lining  and  to  cause  in- 
convenience and  actual  pain.  It  n<^ed  not  he  excessive;  it  is 
enougli  that  it  should  be  more  than  usual,  and  that  it  should 
be  kept  up  for  some  time.    Instances  of  this  are  of  every -tlay 
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occurrence  when  an  unusual  degree  of  exertion  falls  on  a  group 
of  muscles  that  are  not  accustomed  to  it.  The  movements  of 
the  tendons  are  no  longer  easj^  and  natural;  a  hot^  burning 
sensation  is  felt  each  time  the  muscle  contracts;  there  is  a 
feeling  of  tenderness  and  fullness  over  it;  the  temperature 
(as  taken  by  a  surface  thermometer)  may  even  be  slightly 
raised,  probably  from  the  larger  amonut  of  blood  that  is  flow- 
ing through  the  part;  and,  what  is  the  most  striking  and 
characteristic  sj^mptom  of  all,  as  the  tendon  plays  backward 
and  forward  in  its  sheath  there  is  communicated  to  the  finger 
a  delicate  sense  of  crepitation  and  rustling,  as  when  two  sur- 
faces of  silk  are  being  rubbed  together.  Sometimes  this  is 
perceptible  to  the  patient  himself,  at  others  it  can  only  be 
elicited  by  carefully  applied  pressure  over  the  tendon  sheath. 
Whenever  it  occurs  it  may  be  accepted  as  clear  proof  that 
there  is  some  alteration  in  the  relation  between  the  tendon 
and  the  membrane  round  it.  Naturally  it  can  be  felt  most 
plainly  where  a  number  lie  close  together  beneath  the  skin,  as 
on  the  front  of  the  ankle  joint  or  the  back  of  the  hand.  In 
situations  such  as  these,  any  unaccustomed  degree  of  exertion, 
walking,  for  example,  some  distance  unusually  fast,  or  feather- 
ing in  rowing  at  the  commencement  of  the  season,  or  even  car- 
r^'ing  a  heavy  weight  in  the  hand,  is  sufficient  to  cause  it. 

Tenosynovitis. — It  has  been  imagined  by  some  that  this 
peculiar  sensation  is  the  result  of  the  sheath  becoming  dry. 
The  synovial  fluid  is,  as  it  were,  used  up,  and  the  movement  of 
the  tendon  over  the  dry  and  roughened  surface  causes  friction. 
It  is  very  difficult  to  understand  how  this  can  occur;  such  a 
condition  of  things  would  be  almost  unique;  nowhere  else  does 
use,  even  when  carried  to  the  greatest  excess,  entail  an3'  simi- 
lar result.  The  immediate  effect  of  muscular  contraction  is  to 
increase  very  largely  the  amount  of  blood  flowing  through  the 
part,  and  to  cause  a  much  larger  quantity  of  lymph  to  pour 
out  through  the  walls  of  the  vessels  into  the  surrounding  tis- 
sue spaces.  It  is  difficult  to  understand  how,  under  such  con- 
ditions, the  sac  of  the  synovial  membrane  could  become  dry. 
The  walls  contain  a  greater  amount  of  blood,  they  are  softer 
and  thicker,  the  lining  layer  of  cells  is  not  so  perfect,  their 
growth  is  more  rapid,  so  that  they  have  no  time  to  assume 
their  normal  flattened  shape,  and  the  character  of  the  fluid  in 
the  interior  is  modified  by  being  mixed  with  the  exuded  lymph 
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and  with  the  cast-off  cells;  but  the  quantity  is  rather  increased 
than  diminished. 

Lawn  Tennis  Arm. — The  same  symptoms  (with  the  excep- 
tion of  the  rustling)  are  produced  by  over-exertion  when  the  ten- 
don is  attached  directly  to  bone  without  the  presence  of  any  in- 
vesting sheath  of  synovial  membrane.  A  common  instance  of 
this  is  met  with  in  a  variety  of  what  it  is  the  present  fashion 
to  call  lawn-tennis  arm,  though  a  similar  thing-  was  described 
long  since  in  Australian  diggers.  There  is  a  tender  spot  about 
the  middle  of  the  forearm,  on  the  outer  side  of  the  bone,  cor- 
responding to  the  attachment  of  one  of  the  muscles  that  is 
used  especially  in  back-handed  strokes;  and  sometimes  the 
tenderness  is  so  great  that  I  have  known  it  the  source  of  great 
uneasiness.  The  skin  appears  slightly  swollen  and  raised 
above  the  normal  level;  but  it  is  quite  white,  even  whiter  than 
the  surrounding  part,  and  the  swelling  so  soft  that  it  can  be 
appreciated  much  better  by  the  eye  than  by  the  touch.  In 
moderate  cases  it  is  limited  to  this  point,  and  the  muscle  itself 
is  not  affected ;  only  when  it  contracts  there  is  a  feeling  of 
soreness  and  stiffness,  not,  perhaps,  amounting  to  actual  pain. 
In  severe  ones  the  swelling  extends  over  the  whole  muscle. 

The  changes  here  are  essentially  the  same;  owing  to  the 
increased  wear  and  tear  more  blood  flows  through  the  part;  a 
larger  amount  of  exudation  is  poured  out  into  the  tissues, 
through  the  walls  of  the  vessels;  the  skin  becomes  more  highly 
sensitive,  so  that  it  feels  sore  and  tender  when  even  light 
pressure  falls  on  it;  and  the  action  of  the  muscles  is  difficult 
and  painful.  Only  there  is  no  crepitation  or  rustling,  because 
there  is  no  synovial  sheath  in  which  the  fluid  can  collect. 

Muscular  Strains. — Under  some  circumstances  the  exer- 
tion required  to  produce  such  a  result  may   be  exceedingly 
trivial    It  is  not  uncommon  for  patients  who  are  recovering 
from  an  attack  of  severe  illness,  when  they  are  allowed  to  sit 
up  for  the  first  time,  to  complain,  after  an  hour  or  two,  of  sore- 
ness over  certain  bony  prominences,  and  of  a  sensitiveness  of 
skin  that  is  sometimes  mistaken  for  hysteria.     There  is  a  line, 
for  example,  at  the  back  of  the  head,  or  a  space  between  the 
shoulder  blades,  where  the  least  pressure  is  painful,  especially 
after  they  have  been  sitting  up  some  time.   In  the  morning,  or 
after  a  long  rest,  nothing  of  the  kind  is  felt ;  the  muscles  can 
act  freely  and  naturally.    It  is  only  when  they  are  tired  out 
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that  these  symptoms  beg-iii  to  appear.  The  work  that  they 
are  culled  upon  to  perform  is  too  much  for  them ;  they  have 
been  weakened  to  such  un  extent  l>y  prolonged  illuesss  and 
w*ant  of  exercise  that  the  exertion  of  sittin/^r  upright  is  as  much 
out  of  proportion  lo  their  stren^h  as  severe  and  prolonged 
labor  would  be  if  the^\'  were  in  ^ood  training.  There  is,  it  is 
true,  no  Mppreciiible  auiount  of  swelling,  but  it  is  quit^  sufE- 
cient  for  the  jmrpose  that  the  tender  points  of  bone  correspond 
with  verj^  fair  accuracy  to  th^  attachments  of  the  muscles 
that  receive  the  strain.  Rest  at  once  relieves  it,  and  as  the 
nutrition  improves  and  strength  returns  the  symptoms  r:ip- 
idly  disappear. 

Ttie  sairie  thin;^^^  i^^  freciuently  met  with  in  connection  with 
the  abdominal  muscles  after  vigorous  efforts  of  any  kind^  and 
it  is  sometimes  so  marked  that  I  have  known  it  mistaken  for 
more  serious  disordei^,  especially  as  the  muscles  ai'^  often 
thrown  into  a  state  of  cramp,  so  that  they  do  simulate^  to 
some  extent,  internal  tumors.  There  is  the  sanu*  burning*  sen- 
sation when  contraction  takes  place;  the  skin  feels  tender  and 
sore,  and  its  sensitiveness  is  extreme  (as  it  fi'equently  is  in 
hysteria),  the  patient  wincing  at  the  slightest  contact,  8om^ 
times  the  feeling  of  soreness  is  woi'st  over  the  points  where  the 
muscles  are  attached  to  the  bone;  but  more  often  the  patient 
refers  it  to  the  junction  of  the  muscular  and  tendinous  fibres; 
and  it  is  remarkable  and  very  characteristic  of  this  muscular 
overwork,  that  nearly  always,  in  indicating  the  seat  of  the 
pain,  the  patient  moves  his  hand,  ijuite  unconsciously,  in  the 
direction  of  the  fibres  that  have  had  the  severest  strain. 

Injury  to  the  Sheaths  of  Tendonn. — In  sprains,  however^ 
the  trouble  is  generally  more  serious,  and  the  symptoms  mon- 
definite.  When,  for  example,  a  man  falls  down  with  his  hand 
and  forearm  doubled  up  beneatli  Iiim,  so  that  the  whale  of  the 
stress  falls  on  the  tendons  at  the  back  of  the  wrists  and  the 
soft  and  delicate  tissues  lying  underneath  are  crushed  againsit 
the  bone,  the  amount  of  damage  sustained  is  not  to  be  mis- 
taken. Within  a  very  few  minutes  the  wrist  sw^ells  up,  the 
tissues  are  bruised,  the  vessels  toiii  across,  and  blood  poured 
out  into  the  tendon  sheaths  and  tlie  structures  round,  just  as 
it  is  when  any  other  part  of  tlie  body  is  injurt'd.  Only  because 
there  is  a  sac  in  which  the  fluid  can  colh^t,  the  swelling  is 
umisually  rapiil  in  making  its  appearance,  and  is  limited  at 
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first  in  shape.  Soon^  however,  it  begins  to  spread ;  the  back 
of  the  hand  swells  up,  though  here  it  always  feels  softer  than 
it  does  elsewhere;  then  it  extends  along  the  forearm,  and  even 
makes  its  appearance  on  the  front  of  the  wrist,  probably  be- 
cause the  tissues  in  this  situation  were  crushed  and  squeezed  at 
the  moment  of  the  fall.  The  skin  becomes  hot  and  tender; 
movement  at  the  wrist  is  completely  lost;  the  joint  is  kept 
nearly  straight,  and  can  neither  be  bent  nor  extended ;  the  for- 
mermovement  is  too  painful,  because  then  the  extensor  tendons 
are  pressed  against  the  part  of  their  sheath  that  has  already 
sustained  the  severest  hurt;  the  latter  is  almost  impossible, 
as  tendons  cannot  work  when  their  sheath  is  distended  with 
fluid.  Even  the  fingers  suffer  in  the  same  way;  though  a  cer- 
tain amount  of  flexion  is  permitted,  they  cannot  be  bent  into 
the  palm  of  the  hand  or  completely  straightened  out. 

After  a  few  days  the  bruise  begins  to  comp  out  near  the 
elhow  (generally  on  the  front  surface  of  the  joint)  and,  per- 
iiapsjin  the  hand;  the  coloring  matter  from  the  blood  soaks 
^y  degrees  into  all  the  surrounding  structures,  and  spreads 
^long  the  looser  planes  of  cellular  tissue  until  it  reaches  the 
skin.  The  swelling  slowly  diminishes,  remaining  longest  over 
the  tendons;  the  tenderness  becomes  more  definitely  localized, 
^ing  chiefly  felt  over  that  part  of  the  back  of  the  wrist  which 
<^rresponds  to  the  spot  where  the  tendons  were  most  bent  and 
crushed  against  the  edge  of  the  bone ;  the  movement  becomes 
Diore  free;  the  amount  of  grating  and  creaking  grows  less 
^d  less,  and  if  no  adhesions  have  formed,  and  there  are  no 
other  troubles  to  hinder  the  progress  of  recovery,  voluntary 
power  slowly  comes  back,  though  even  in  a  moderately  suc- 
cessful case  it  is  sometimes  months  before  all  the  thickening 
has  disappeared  and  the  joint  can   be  completely  flexed. 

Inflammation. — Sometimes  it  happens  that  instead  of  the 
€xtravasated  blood  being  absorbed,  and  the  movements  I'e- 
turning  in  this  way,  inflammation  sets  in  either  as  the  result 
of  some  constitutional  predisposition,  such  as  A^out,  or  from 
the  excess  of  tension  in  the  tissues.    Ordinarily  speaking,  it  is 
not  present  at  all.    The  changes  which  have  been  described 
above  are  identical  with  those  that  accompany  any  severe 
bruise;  the  swelling  has  been  already  accounted  for;  the  in- 
creased amount  of  blood  flowing  through  the  part,  causing  the 
skin  to  become  hot  and  sometimes  red,  and  making  it  at  the 
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same  time  more  sensitive  to  pressure,  is  only  what  is  required 
by  the  increase  in  the  need  for  repair;  the  pain  is  due  to  the 
tension  caused  by  the  extravasation  and  effusion;  and  the  loea 
of  mobility  is  the  result  in  the  early  stages  of  the  distention  of 
the  sheath  (for  unless  the  tendon  is  tig^htly  grasped  it  loses  all 
its  power)  and  of  the  pain  when  the  torn  and  bruised  tissues 
are  pressed  on;  in  the  later  ones,  of  the  imperfect  absorption 
of  the  lymph  that  has  been  thrown  out  and  of  the  stiffness 
caused  by  prolonged  rest.  These  are  the  great  causes  of  the 
delayed  convalescence  and  of  the  obstinate  rigidity  that  so 
often  follow  such  injuries.  In  the  majority  of  instances  there 
is  no  more  inflammation  after  these  than  there  is  after  a  sim- 
pie  fracture  or  a  severe  bruise. 

When  it  does  break  out  the  severity  of  the  symptoms  is 
not  easily  mistaken.  The  pain  is  intense;  it  is  no  longer  a 
question  of  a  hot  or  burning  sensation  felt  when  an  attempt  is 
made  to  move  the  tendon;  the  whole  extremity  throbs  from 
one  end  to  the  other.  The  temperature  rises  rapidly;  the  skin 
grows  red,  and,  if  suppuration  is  going  to  follow,  becomes 
thick  and  swollen,  so  that  it  pits  on  pressure  and  can  no 
longer  be  raised  up  from  the  structures  that  lie  beneath.  At 
the  same  time  there  is  high  fever,  with  headache  and  constitu- 
tional symptoms  of  great  severity. 

Inflammation  of  this  description  rarely  remains  limited  to 
the  space  in  which  it  begins.  Sheaths  of  tendons  and  bursse 
are,  so  far  as  their  development  is  concerned,  merely  great  in- 
terspaces in  the  cellular  tissue,  and  they  never  lose  their  con- 
nection with  the  others  around  them.  If  they  become  in- 
flamed, and  their  contents  suppurate,  the  way  lies  open  for  the 
pus  to  spread  through  all  the  cellular  tissue  of  the  limb.  It 
may  even  extend  into  the  neighboring  joints  without  there 
being  of  necessity  any  direct  or  open  communication  between 
them.  I  have  many  times  seen  complete  destruction  of  an 
articulation,  even  of  such  a  one  as  the  knee,  occur  as  a  result 
of  deep-seated  suppuration  that  had  found  its  starting-point 
in  the  inflammation  of  a  neighboring  bursa  or  tendon  sheath. 

Imperfect  Recovery, — Imperfect  recovery,  stiffness,  and 
loss  of  power  are  much  more  common.  For  a  week  or  two 
everything  goes  on  well;  the  symptoms  gradually  diminish  in 
severity;  the  pain  becomes  less  and  less;  the  swelling  disap- 
pears, except  immediately  over  the  tendons  (there  it  always 
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lasts  the  lon^st),  and  a  certain  amount  of  voluntary^  move- 
ment is  refined.  But  then  the  improvement  stops.  Every 
attempt  at  further  progress  is  checked  at  once  by  pain,  and  is 
followed  by  an  increase  in  the  swelling.  The  muscles  begin  to 
waste;  the  neighboring  joints  and  tendons  become  stiff  from 
prolonged  disuse;  and  sometimes  the  improvement  already 
won  is  lost  again,  and  free  movement  of  the  tendons  never  re- 
turns completel3\ 

There  is  no  doubt  that  this  is  much  more  likely  to  happen 
if  the  tendon  sheath  has  been  inflamed,  and  that  then  the  re- 
sults are,  generally  speaking,  much  more  serious.    Even  when 
it  subsides  fairly  soon,  inflammation,  if  it  once  involves  a  ten- 
don sheath,  alwa^'S  leaves  behind  it  extensive,  and  sometimes 
permanent,  changes.    But  it  is  also  certain  that  loss  of  move- 
ment, and  other  troubles,  are  met  with  after  injuries  of  ten- 
dons in  which  inflammation  never  occurs  at  all.      Complete 
and  permanent  wasting  of  the  muscles,  and  an  absolute  degi'ee 
of  rioridity,  may  be  uncommon ;  but,  independently  of  these, 
sprains  are  liable  to  be  followed  by  a  number  of  other  conse- 
quences, which  have  nothing  to  do  with  inflammation,  and 
which  arc  quite  sufficient  to  give  rise  to  the  gravest  incon- 
venience, and  even  to  prolonged  suffering. 

Stiffness,  for  example,  is  rarely  absent  altogether.  Some 
time  always  passes  before  the  tendons  move,  as  they  ought  to 
do,  80  easily  that  there  is  no  consciousness  of  their  existence. 
Pain  is  equally  common,  and,  indeed,  is  in  genei'al  severe  in  pro- 
portion to  the  stiffness.  It  dilTei's  immensely  in  different  cases. 
In  some  there  is  a  constant  sense  of  aching,  and  of  soreness 
over  the  wholfc  part,  even  when  it  is  at  rest.  In  others  it  is 
only  felt  on  movement,  and  then  with  great  severity  over  cer- 
tain spots.  Swelling  nearly  always  persists  for  a  time.  The 
sheath  is  distended  with  fluid,  or  cysts  develop  in  connection 
^th  it;  or  there  is  some  effusion  into  the  cellular  tissue  round, 
sometimes  soft  and  yielding,  at  others  hard  and  irregular.  It 
inay  continue  without  material  change  for  an  almost  indelinite 
time;  naore  often  it  increases  slightly  in  amount  as  often  as 
the  tendon  is  much  used.  The  skin  may  remain  exceedingly 
tender,  especially  over  those  spots  whore  the  swelling  is 
greatest,  or  where  pain  is  felt  when  the  tendon  is  moved. 
Creaking  and  grating  are  almost  universal.  It  is  not  merely 
the  delicate  rustling,  already  mention<Hl,  due  to  the  alteration 
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in  the  lining  cells,  or  to  blood  or  lymph  being  mixed  with  the 
syi]o\ia,  but  a  umch  roui^hf  r,  coarser  sound,  caused  by  the 
prt*senoe  of  rring"cs,  [n'ojectinjs:  up  from  the  folds  of  the  Uning 
membrane*  like  those  in  joints;  or  else  by  mjniads  of  loose 
bodies  floating  about  in  the  fluid,  in  which  the  tendon  lies  and 
uio\  es.  Louder  noises  even  may  be  audible  in  the  later  stajgfes, 
caused,  in  ail  likelihood,  by  the  sudden  separation  of  two  sur- 
faces that  accurately  fit  each  other. 

Very  often  there  is  a  pecuUar  feeling*  of  we4ikness — not  so 
much  actual  loss  of  power  in  most  cases  as  a  sense  of  inse- 
curity. It  occurs  even  with  an  ordinary  ganglion  on  the  back 
of  the  wrist,  and  is  almost  invariable  when  one  of  these  is 
larg*e  enouiprli  to  project  distinctly  under  the  skin.  Tlie  patient 
complains  of  inability  to  use  the  hand,  the  flexor  muscles  being 
as  much  interfered  with  as  the  extensor,  owin^,  no  doubt,  to 
the  way  in  which  they  are  always  trained  to  act  together. 
When  the  dilatation  involves  tlie  sheath  itself,  the  sensation  is 
never  wanting".  I  have  seen  an  instance  in  which  a  patient 
was  fpiite  unable  to  bend  his  middle  flng-er,  merely  because  the 
sheath  of  the  Ih^xor  tendons  along"  the  under  surface  was  dis- 
tended with  fluid.  There  was  no  other  obstacle;  it  could  be 
bent  by  tlie  other  hand,  as  far  as  mechanical  considerations 
would  allow;  and  as  soon  as  the  fluid  was  removed  by  sntK'u- 
taneous  puncture,  full  power  was  rej§:ained* 

Even  this  does  not  exhaust  the  list.  There  are  other  con- 
siKjnences  following  sprains  of  tendons,  similar  to  those  ahvady 
described  in  the  case  of  joints,  mvohing  parts  that  have  not 
sustained  any  direct  injury.  Wastin«:,  rig-idity,  and  loss  of 
power  in  nei^^ldioriug-  muscles;  stiffening  of  the  capsules  and 
sheaths  of  other  joints  and  tendons;  llllini*"  up  of  the  cavities 
of  burste  and  other  periailicular  spaci*s;  and  many  others 
which  are  probably  the  result  of  prolonged  ix^*st  and  confine- 
ment in  one  position,  rather  than  of  anything  else.  Intlam- 
mation,  when  it  does  break  out,  makes  them  all  tenfold  woree; 
but  it  is  not  by  any  means  necessary  for  their  occurrence 
The  injury  sustained  when  a  tendon  sheath  is  badly  bruised* 
and  then  kept  perfectly  qiuet  for  a!i  indeHnite  leng'th  of  time, 
is  quite  sufficient  to  account  for  them  in  most  cases  without 
calling  in  the  aid  of  anything  else. 

Trefttmenf. — So  far  as  general  principles  are  concerned,  tlie 
treatment  of  tendons,  after  they  have  been  spraineil,  is  xi^ry 
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similar  to  that  already  described  in  the  case  of  joints.  The 
gT^eat  object  is  to  restore  the  power  of  voluntary  movement 
as  soon  as  possible;  everything  else  must  be  subordinate  to 
this.  Until  this  is  perfect,  recoverj'^  cannot  be  said  to  be  com- 
plete. 

The  first  obstacle  is  the  extravasation  of  blood  into  the 
tissues,  and  the  amount  of  l^Tnph  poured  out  aften^^ard  to 
effect  the  repair  of  the  injury.     The  soft  and  vascular  tissues, 
some  of  the  most  delicate  in  the  body,  are  crushed  and  torn; 
blood  flows  out  in  all  directions,  until,  if  it  is  not  checked  in 
some  way,  the  sheath  and  the  cellular  spaces  round  can  con- 
tain no  more.    Then  all  the  vessels  dilate;  everj^hing  swells 
up  and  becomes  soft;  the  interstices  in  all  directions  are  dis- 
tended with  lymph,  which  gradually  takes  the  place  of  the 
blood  as  this  is  absorbed ;  and  if  no  steps  are  taken  to  prevent 
such  a  result,  the  tendon,  its  sheath,  the  delicate  tissues  round, 
and  even  the  neighboring  muscles  and  fasciae,  so  far  as  the  in- 
jury has  extended,  become  glued  together.     Of  course,  the  ex- 
tent to  which  this  change  takes  place  in  the  different  tissues 
varies  wifhin  very  wide  degrees.    The  tough,  un\nelding,  and 
almost  non-vascular  substance  of  which  a  tendon  is  composed 
scarcely  shows  the  change  at  all,  while  the  soft  and  delicate 
tissue  round  and  between  the  folds  of  the  s^^lovial  sheath  is  so 
altered  that  it  can  hardly  be  recognized ;  but  the  principle  is 
the  same.    The  change  is  an  essential  one,  the  natural  conse- 
quence of  the  injury,  and  has  nothing  to  do  with  inflammation. 
Under  certain  conditions  it  may  be  carried  to  excess,  and  then 
it  becomes  a  source  of  danger,  and  may  even,  by  the  help  of 
other  agencies,  become  the  starting-point  of  this  complication, 
the  cause  rather  than  the  consecjuence.     But  this  ought  never 
to  happen,  and  if  the  effusion  can  be  restrained  within  proper 
liniits,  and  the  predisposing  causes  are  not  too  strong,  never 
does  happen.    No  doubt  inflammation  follows  if  a  patient,  who 
is  on  the  verge  of  an  attack  of  gout,  by  some  fall,  strains  or 
otherwise  injures  one  of  his  tendons.    It  is  only  natural  that 
it  should,  and  it  may  come  on  within  an  hour  after  the  acci- 
dent, but  it  is  not  fair  to  put  this  down  entirely  to  the  credit 
of  the  injury. 

There  is  another  reason  for  tr^'ing  to  check  the  effusion  as 
soon  as  possible.  After  tendons  have  been  sprained  there  is 
always  a  certain  degree  of  stiffness.    Tliis  is  dependent  on 
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many  thing's,  and  cannot  be  helped  at  first.  But  the  perma-^ 
nence  of  this  stifrness,  and  its  degree,  are  regulated  almost  en- 
tirely by  the  extent  of  the  effusion,  and  by  tlie  chancres  that  it 
undergoes.  If  it  is  slight  and  quickly  reabsorbed,  leaving  onJy 
so  much  as  is  needed  for  the  repair  of  the  tissues,  perfect  move- 
ment is  recovered  spontaneously;  but  when  it  is  excessive, and 
all  the  surrounding"  sti-uctures  are  softened  and  infiitrated, 
this  can  only  happen  under  the  most  favorable  conditions.  As 
a  rule*  nnich  of  it  beeoiues  organized;  and  then  all  the  tissues 
are  made  stilT  and  rigid,  and  ax^e  matted  together  by  adhe- 
sions. The  minute  interstices  between  them,  for  the  pui-pose 
of  allowing  free  and  even  play  of  movement,  art*  filled  up* 
Probably  during  life  they  contain  a  semifluid  material,  so  that 
the  structures  on  either  side  can  easily  accommodate  each 
other  in  their  various  movements;  this  quite  disappears.  In 
worse  cases,  the  opposite  surfaces  grow  together,  and  the  ten- 
don becomes  adherent  to  its  sheath,  either  in  places,  here  and 
there,  so  that  fibrous  bands  pass  aci'oss  from  one  to  the  other 
and  limit  the  range  of  action,  or  even  all  over,  so  that  recovery^ 
so  far  as  movement  is  concerned,  is  quite  hopeless, 

Pre^^wrf .^Heat  or  cold  may  be  tried  at  first,  as  already 
directed  in  speaking  of  joints,  but  by  far  the  most  elTlcacious 
method  is  to  apply  well -graduated  pressure  from  the  very 
commencement.  The  details,  of  course,  must  varj*  in  each 
case,  but  when  this  can  be  done  systematically,  not  a^i  band- 
aging ordinarily  is,  with  the  ^vhole  of  the  pressure  on  the 
bones,  nothing  succeeds  so  well.  Only  there  must  be  a 
tliorough  knowledge,  not  only  of  the  structure  and  arrange- 
ment of  the  parts,  but  also  of  the  exact  nature  of  the  injury 
sustained  in  each  case. 

Jfa.v*wu;f\— Massage  or  kneading  is  even  more  useful  in  the 
treatment  of  sprained  tendons  and  muscles  than  it  is  in  tho 
case  of  joints.  The  second  day,  when  the  pads  and  bandagee 
are  removed,  the  limb  appears  misshapen  from  the  pressure  to 
which  the  soft  tissues  have  been  subjected,  and  stiff  from  their 
confinement.  Kneading  and  working  the  part  thoroughly 
every  day  causes  this  to  disappear  more  rnfiidly  and  morv 
effectually  than  anyihing  else.  It  must,  of  coui*s4*,  be  done 
with  a  definite  idea  of  the  purpose  in  view,  and  with  a  knoirl* 
€*dge  of  the  structure  of  the  part  itself.  FuKher,  as  the  aecl* 
dent  is  so  recent,  the  ordinary  rules  nmst  be  observed  with 
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even  more  than  usual  care.    The  rubbing"  at  the  commence- 
tnent;  must  be  very  light,  aflfecting  only  the  skin  at  first,  and 
tiien  later  the  deepest  structures.    Tender  spots  must  be  ap- 
proached very  carefully;  they  need  even  more  attention  than 
tlie  rest,  but,  unless  it  is  very  cautions,  manipulation  makes 
them  more  jiainf  ul  still.    E verj^  movement  must  be  commenced 
at  the  end  of  the  limb,  working  gradually  toward  the  trunk. 
Properly  managed,  and  used  at  the  same  time  as   passive 
motion,  the  relief  this  gives  is  immense;  the  pain  is  exceed- 
ingly slight;  the  swelling  disappears  more  rapidly  than  it  does 
\mder  any  other  method,  and  the  chances  of  after  stiffness  are 
materially  lessened. 

VQ»9ive  Movement — ^There  are  the  same  rules  with  regard 
to  passive  motion.    It  must  be  employed  regularly  and  sys- 
tematically every  da^'  without  fail.    The  loose  tissues  round 
the  tendon  sheath  are  softened  and  thickened ;  the  surface  of 
the  synovial  sac  is  rough  from  the  rapidity  with  which  the 
new  ceUs  are  formed  to  line  it  in  place  of  the  old  ones;  and  it 
is  irregular  from  the  swelling  of  its  folds  and  fringes.    Unless 
movement  is  kept  up  from  the  first  this  must  end  in  some  de- 
gree of  stiffness.    It  need  not  be  repeated  often  at  each  sitting ; 
once  is  quite  enough,  but  it  must  be  thorough.    Everj'  joint 
and  every  tendon  near  the  part  that  has  been  injured  must  be 
worked  at  least  once  a  day  through  its  whole  range  of  action. 
Sli^t  and  faint-hearted  attempts,  apparent  movements  really 
taking  place  at  another  joint,  are  useless,  and  throw  discredit 
on  the  treatment.    They  do  not  prevent  the  formation  of  ad- 
hesions, or  break  down  those  that  are  already  established; 
they  merely  pull  and  strain  on  the  stiffen^fd  structures  round, 
and  make  them  painful  and  tender  without  setting  them  fre<f. 
The  adhesions,  before  they  are  too  firm,  are  easily  separat^nl 
by  definite  and  well-regulated  manipulation  without  any  f^^r  of 
exciting  inflammation.    Even  aft*.*r  they  l^ave  Ux-ome  organ- 
ized it  is  safer,  as  has  already  been  shown  in  sfieaking  of  joints, 
to  break  them  down  thoroughly  and  effectually  with  one  single 
effort  than  to  keep  perpetually  straining  and  worrying  them. 
Weak  and  ineffectual  attempts, carried  on  hap-hazani,  without 
any  definite  object  in  \iew,  do  more  liarrn  tlian  t^iMM\,    They 
increase  the  pain  that  Is  left,  caus*.'  njore  lymph  Uf  \m*  jM>ijr«'<l 
out,  prevent  the  absorption  of  that  which  Is  aJn^ady  ihen^,  and 
allow  it  to  accumulate  unti],  as  the  adh^rsjoni*  grow  thi^-k-T 
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and  strong'er,  the  prospect  of  recovery  becomes  more  remoto 
than  ever. 

In  the  later  stages,  wlien  the  signs  of  bruising  have  nearly 
disappeared,  if  the  movenvent  of  the  tendons  remains  painful 
and  constrained,  and  particularly  if  the  patient  can  point  out 
certain  spots  which  are  especially  tender  after  use,  nvore  ener- 
getic treatment  is  required,  just  as  in  cases  of  liuperfect  n^- 
covery  alter  sprains  of  other  parts.  Baths,  douching*  and 
shampooing  may  he  tried  with  success  in  many  instancc5s. 
Tendons,  even  when  ver^*  stilf,  nearly  always  move  more  freely 
after  long  soaking  in  hot  water,  and  though  they  may  not  re- 
tain the  whole,  there  is  nearly  always  a  certain  amount  of  per* 
manent  improvement.  Galvanism,  too,  in  these  circumstances 
is  sometimes  of  great  assistance  in  encouraging  the  circulation 
and  restoring  muscular  vigor.  Stimulating  liniments,  espe- 
cially those  containing  the  aromatic  oils,  are  also  most  useful  a& 
adjuncts.  They  incrt*ase  the  flow  of  blood  through  the  super- 
ficial parts,  soothe  the  pain,  and  loosen  and  improve  the  nutri- 
tion of  tlie  skin.  In  this  way  they  are  of  assistance  to  other 
measures  wliicli  they  cannot  replace.  If  there  are  large  and 
tender  muscular  masses,  which  remain  stiff  and  painful,  acu- 
puncture often  acts  with  goml  effect,  as  de.scrilK*d  in  speaking 
of  sprains  of  the  hack;  and  counter-irritants  and  small  light 
blisters,  often  repeated,  aro  of  excellent  service  in  many  of 
these  cases.  If,  however,  the  tender  spots  are  very  definitely 
marked,  and  if  they  become  more  painful  and  tender  regularly 
after  certain  movements,  these  methods  are  rarely  suttlcient 
to  secure  more  than  mere  t^emporary  rehef.  Something  further 
is  required. 

More  Permanent  Changes,  Adhesions,  etc, — It  may  be 
that  there  is  the  residue  of  an  old  organized  blood  clot,  outside 
the  sheath  altogether,  forming  a  little  hard,  irrt'gulnr  mass« 
that  is  pressed  on  in  certain  positions  wiien  the  tendon  is 
stretched.  I  have  kno>\Ti  this  it  the  neighborhood  of  the  knee» 
in  the  flbroiis  expansion  given  off  In'  the  extensor  muscle.  It 
w\is  merely  a  little  blood  clot,  following  a  blow,  lying  under- 
neath the  fibres;  but  probably  there  was  a  nen^e  filament 
near  it,  for  the  least  conti^action  of  the  mtiscle  gave  rise  to  an 
amount  of  pain  seemingly  out  of  all  proportion.  1  have  little 
doubt  that  the  same  thing  sometimes  occurs  in  connection 
with  deeper  tendons. 
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In  other  cases  there  is  an  adhesion,  or  some  thickening  on 
the  tendon  sheath,  or  there  are  fring'es  or  loose  bodies  in  the 
interior  continually  shifting*  their  position,  and  keeping  up  a 
certain  amount  of  effusion,  by  the  way  the  sheath  is  bruised 
when  the  tendon  moves  over  it.  It  is  extraordinary  what  a 
degree  of  pain  and  tenderness  may  be  caused  by  a  body  of 
this  kind,  whether  in  a  tendon  sheath  or  bursa.  Quite  re- 
cently a  patient,  a  woman  of  middle  ag^e,  with  rather  stout 
and  shapeless  limbs,  was  sent  to  me,  complaining  that  she  had 
received  a  blow  on  the  knee  about  a  month  before,  and  that 
ever  since  she  had  suffered  such  an  amount  of  inconvenience 
that  she  could  scarcely  get  about.  Walking  had  become  very 
painful;  going  upstairs  was  bad,  but  coming  down  she  had 
snch  a  sense  of  insecurity  that  she  was  obliged  to  cling  to  the 
banisters,  a  statement  which  I  have  often  heard  when  there 
was  anything  interfering  with  the  action  of  the  extensor  of 
the  knee.  On  examining  the  joint,  it  appeared  slightly  en- 
larged, but  most  of  the  swelling  was  below  the  knee-cap  on 
each  side  of  the  ligamentum  patellae,  caused  apparently  by  the 
enlargement  of  the  bursa,  which  exists  naturally  in  this  situa- 
tion,and  which  is  always  larger  and  more  prominent  in  women 
than  it  is  in  men.  It  was  over  this  that  she  had  received  the* 
blow,  and  here  on  firm  pressure  could  be  felt  a  large  loose? 
body,  which,  when  the  muscle  was  relaxed,  slipped  easily  under 
the  ligament  from  one  side  of  the  joint  to  the  other,  causing 
each  time  a  very  peculiar  and  sickening  sensation. 

In  the  same  way  I  have  on  sevei'al  occasions  been  able  to 

trace  the  development  of  foreign  bodies  in  the  bursa  lying  in 

front  of  the  knee-cap.    In  this  situation  they  give  rise  to  little 

inconvenience,  as  a  rule,  until  in  kneeling  down  and  reaching 

forward  the  weight  of  the  body  is  brought  to  bear  upon  the 

patella;  then  there  is  a  sudden  stab  of  acute  pain,  and  within 

a  few  hours  the  bursa  becomes  filled  with  fiuid.    Sometimes 

there  is  only  one,  irregular  in  size  and  shape,  but  often,  owing 

probably  to  the  repetition  of  the  injury  before  advice  is  sought, 

the  number  is  very  considerable;  or  if  the  first  is  due  to  injury, 

the  others  may  result  from  the  persistent  degree  of  iri-ilation, 

and  even  of  inflammation,  maintained  by  its  presence. 

When  the  pain  can  be  traced  definitely  to  a  caus<*  of  this 
kind,  there  is  no  alternative.  The  patient  must  b<*  placed 
under  an  anaesthetic  to  avoid  suffering,  and  to  secure  complete 
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muscular  relaxation;  the  part  must  be  thoroughly  exami 
and  the  adhesion,  if  one  is  present,  broken  dowm,  or  the  forei,^ 
body  reuioved.  Whatever  the  cause  of  the  continued  tendt^ 
nt^ss  may  be,  it  very  rarely  happens  that  it  is  of  a  natun*  % 
be  cured  by  prolonged  rest.  In  the  great  majority  of  instanc 
it  is  due  to  this  having  been  too  much  prolonged  alread\ 
Most  of  the  crippled  joints  and  tendons  that  are  met  with  aflo^ 
sprains  are  due  to  the  fact  that  paasive  movement  has  m 
been  employed  sufficiently  early  or  sufficiently  thoroughly;  an< 
they  are  only  to  be  cured  l\y  the  adoption  of  measures  that* 
must  be  energetic  in  proportion  to  the  delay. 

Oamjiions, — Some  of  these  after-consequences^  guilglionst 
for  example,  require  a  certain  amount  of  notice,  as  they  either 
do  not  occur  in  connection  with  sprains  of  joints,  or»  when  they 
do,  must  be  treated  in  a  special  way*  There  are  two  varieties 
of  these;  one  is  a  small  cyst,  orif^nally  in  connection  with  the 
sheath,  and  probably  due  in  the  fli^t  place  to  a  protrusion  of 
the  SMC  through  a  weakened  or  ruptured  part  of  the  wall;  the 
other  is  a  dilatation  of  the  sheath  itself.  There  is  no  essi^ntial 
dilference  between  thes*^,  so  far  as  their  origin  is  concerned; 
Ihey  both  frequently  originate  in  strains,  tliough  it  is  possible 
some  may  arise  from  inflammation  or  in  other  ways;  they 
contain  the  same  kind  of  fluid,  a  clear  gelatinous  substance-, 
much  thicker  than  natural,  and  devoid  of  all  lubricating  power; 
and  it  is  often  possible  to  find  transition  forms  between  them, 
sheaths,  that  is  to  say,  irregidarly  distended,  so  that  they 
appear  to  be  sacculated;  but  the  symptoms  to  which  they 
give  rise,  and  the  method  of  treatment  to  be  adopted,  are  vvry 
ditferent.  The  former  are  by  far  the  most  common,  and  occur 
with  especial  frequency  on  the  back  of  the  wrist,  %vhere  they 
give  rise  to  much  annoyance  by  their  unsight4y  appearance^ 
and  by  the  sensation  of  weakness  that  accompanies  them* 
They  are  met  with,  however,  as  w^ell  on  the  foot,  on  the  outside 
of  the  knee,  just  by  the  head  of  the  fibula,  and  in  other  places; 
indeed,  there  is  hardly  a  tendon  sheath  in  the  body  from  which 
they  do  not  sometimes  project.  As  a  rule,  the  inconvenienco 
tliey  cause  is  not  serious,  but  it  is  not  uncommon  to  meet  with 
instances  in  which  neunilgic  pain  of  a  seven^  character  is  a 
prominent  symptom,  probably  because  some  small  cutaneous 
nerve  happens  to  be  pressed  upon  by  the  cyst  in  certain  posi- 
tions of  the  limb. 


Sprains;  their  Consequences  and  Treatment,  499 

-    Simple  Ganglion. — The  ordinary  method  of  treating  these 
is  to  crush  them  by  direct  pressure,  and  then  gradually  squeeze 
the  contents  into  the  surrounding  tissues,  so  that  they  may  be 
a.l>®orbed,  assisting  the  process  from  time  to  time  by  friction 
and  kneading,  or  by  the  pressure  of  a  leaden  plate.    Or  they 
may  be  punctured,  and  the  fluid  let  out,  and  if  they  fill  again, 
injected  with  iodine,  or  a  small  seton  passed  through  them.    Or 
Si  small  tenotomy  knife  may  be  introduced  on  one  side  of,  the 
cyst,  and  the  whole  mass  divided  in  two  by  a  horizontal  cut; 
tliis  answers  better  than  the  others,  as  it  is  impossible  for  the 
sac,  when  it  has  once  been  treated  in  this  way,  to  fill  again; 
"but  none  of  these  methods  are  quite  satisfactory.    They  often 
succeed,  it  is  true;  but,  even  when  the  cyst  does  not  return, 
it  is  very  common  for  a  hard  irregular  mass  to  be  left  behind, 
interfering  with  the  action  of  the  tendons,  and  causing  an  un- 
sightly tumor.    I  have  known  a  swelling  of  this  kind  persist 
unaltered  for  twenty  years  in  spite  of  continued  attempts  by 
kneading  and  other  measures  to  get  rid  of  it. 

When  it  is  desired  to  remove  them  thoroughly  and  finally, 
it  answers  much  better  to  dissect  them  out.  There  is  no  diffi- 
culty unless  they  have  been  ruptured  and  squeezed  several 
times  before;  they  separate  readily  from  everything  round 
except  the  tendon  sheath.  Generally  they  are  firmly  attached 
to  this,  and  often  when  the  uniting  band  is  severed  the  tendon 
maybe  caught  sight  of,  l^'ing  in  its  groove,  and  showing  that 
the  cyst  was  in  communication  with  its  sheath.  If  the  opera- 
tion is  done  carefull}^  and  the  hand  kept  on  a  splint  for  a  day 
or  two  after,  the  cure  is  effectual,  and  the  scar  can  scarcely  be 
seen  at  the  end  of  a  week.  If,  however,  the  cyst  has  been 
much  handled  first,  particularly  if  several  unsuccessful  at- 
tempts at  squeezing  it  have  been  made,  it  must  be  left  for 
some  time  before  attempting  any  such  preceding. 

Compound  Ganglion. — It  is  more  serious  when  the  dilata- 
tion involves  the  sheath  itself,  especially  if  it  is  a  large  com- 
pound one,  including  man^^  tendons,  such  as  that  in  the  palm 
of  the  hand,  or  if  it  is  in  the  immediate  neighborhood  of  a 
joint.  Even  where  "there  is  only  a  single  tendon,  and  the  size 
of  the  sheath  is  not  verj^  great,  the  inconvenience  is  often 
considerable;  but  in  these  cases  the  character  of  the  wall  rarely 
undergoes  much  change,  and  if  they  are  not  cured  by  blistering 
or  tapping  they  are  certain  to  yield  to  subcutaneous  incision. 
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followed  by  pressure  and  passive  motion.    In  th^  larger  on< 
the  lining  membrane  and  the  contents  have,  generally  six^a 
in^,  underg-onesuch  niotlilications  that  it  is  often  impossible  1 
promise  more  than  relief. 

Like  the  othei^s.  their  ori^n  may  sometimes  be  traced 
a  sin^de  strain,  tliougli  it  is  more  usual  for  them  to  develop  as 
a  result  of  repeated  in  Jury  ♦  In  proportion  to  their  nmnber, 
communications  with  joints  are  certainly  more  friH[Uent;  but 
this,  of  course,  is  mainly  reg-ukited  by  anatomical  considera- 
tions, and  by  the  condition  of  the  joints  themselves.  If  these 
are  affected  by  rheumatic  gout,  or  if  cysts  develop  from  them 
for  other  reasons,  it  is  all  the  more  likely  to  occur.  Sometimes 
the  connection  is  (^VLk^^  as  I  have  seen  myself,  to  the  enormous 
size  of  the  ganglion;  it  grows  larger  and  larger  until  the 
structures  in  between  are  so  thinned  by  absorption  that  they 
give  way,  but  more  often,  as  Morrant  Baker  has  sho\\^»  the 
reverse  of  this  happens,  diverticula  form  along  tendon  sheaths^ 
or  through  weak  parts  in  the  capsule  of  joints,  and  appear 
perhaps  some  distance  off  as  cysts  which  closely  resemble 
ganglions. 

The  fluid  in  the  interior  may  be  identical  with  that  found 
in  the  smaller  forms,  or  it  may  be  more  liquid  and  less  gelat- 
inous. It  develops  in  a  very  short  space  of  time;  I  have 
found  it  present  and  of  t^i^ical  consistence  within  three  weeks 
of  a  strain.  The  wall  is  usually  much  altered  in  character;  in 
one  instance  it  was  in  a  condition  almost  identical  with  that 
met  with  in  joints  as  a  result  of  strumous  ijiilammatioQ»  greatly 
thickened,  that  is  to  say,  much  too  vascular,  semi-translucent 
in  appearance,  and  covered  over  on  its  inner  surface  wth 
numerous  little  granulations*  In  other  cases  it  is  nmch  tougher 
and  firmer,  and  projects  into  the  interior  in  gi*eat  folds  and 
fringes,  which  lie  between  the  tendons,  and  seriously  interfere 
with  their  action.  Occasionally,  the  sheath  is  divided  intx) 
chambers,  and  v*^ry  often  it  contains  numbers  of  minute  bodies 
of  the  same  shape  and  size  as  melon  seeds.  What  these  are 
formed  of  is  not  absolutely  certain  in  all  cases;  it  seems  most 
jjro!)able  that,  in  tlie  majority,  they  are  developed  either  from 
the  fibrin  of  extravasated  blood,  or  from  lymph  that  has  col- 
liM'ted  in  the  sheath,  and  has  been  worked  continually  back- 
ward and  forward  by  the  movements  of  the  tendons.  When 
they  ai*e  present  in  any  number  the  wall  is,  as  a  rule,  coattnl 
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o^'^r  and  roughened  with  material  of  the  same  character,  so 
tl^Or't  probably  the  latter  explanation  is  correct.  They  contain 
ao  cells  or  fibres;  on  the  addition  of  acetic  acid  the}'  swell  up 
so  as  to  become  translucent.  All  that  can  be  made  out  is  an 
iEidistinct  concentric  marking',  as  if  they  were  formed  of  layer 
att^r  layer  of  some  fibrinous  material. 

Ganglions  such  as  these  must  be  treated  on  totally  differ- 
ent  principles  to  the  smaller  ones.    Palliative  measures  are  of 
little  use;  free  subcutaneous  division  of  the  wall  has  been 
practiced  with  success  in  some  of  the  simpler  ones,  where  there 
are  no  melon-seed  bodies;  and  in  the  case  of  the  great  palmar 
one,  section  of  the  ligament  that  divides  it  in  two  has  been 
Tecommended,  but  I  have  had  no  experience  of  it.    Generally 
speaking,  the  sac  must  be  laid  open  freely,  the  whole  of  the 
fluid  removed,  together  with  the  melon-seed  bodies  present, 
any  partitions  that  exist,  dividing  the  interior  into  chambers, 
thoroughly  broken  down,  and  even  in  some  instances  it  is 
necessary  to  scrape  the  wall,  so  as  to  clear  it  from  the  adherent 
lymph.    Then  it  must  be  drained  so  that  it  does  not  refill. 
Naturally  this  operation  is  a  very  serious  one.    There  is  great 
danger  of  inflammation  setting  in,  and  even  if  it  does  not, 
some  permanent  degree  of  rigidit^^  in  spite  of  the  early  use  of 
passive  motion,  is  always  left  behind.    If  it  does,  the  conse- 
quences may  be  disastrous  to  the  very  last  degree. 

Cysts  that  develop  in  connection  with  joints,  whether  as  a 

result  of  injury  or  of  rheumatic  gout,  or  of  both  together, 

must  either  be  left  alone  or  treated  in  the  same  way.    In  this 

one  would  be  guided  mainly  by  the  age  and  constitution  of  the 

patient,  the  condition  of  the  joint  as  regards  security  and 

movement,  and  the  size  and  rapidity  of   formation  of  the 

<yst.    I  have  seen  them  in  connection  with  the  shoulder,  ankle, 

and  knees;  and  no  doubt  they  may  occur  in  other  joints  as 

welL     Sometimes  they  caused  but  little  inconvenience;   at 

others  they  spread  so  rapidly,  and  attained  such  a  size,  that 

it  was  absolutely  necessary  to  drain  them.    In  nearly  all 

there  was  a  great  deal  of  stiffness  afterward,  but  this  was 

due  in  part  to  the  original  disease;  one  of  them  suppurated. 


CHAPTER  XIL 

SPRAINS  OF  THE  BACK  AND  NECK. 

Sprains  of  the  back  and  neck  are  sufficiently  common  and 
important  to  deserve  a  certain  amount  of  separate  considera- 
tion. The  structures  concerned  are  exceedingly  complicated; 
there  is  an  immense  number  of  separate  joints  of  various  shape 
and  size,  and  in  addition  there  is  the  spinal  cord  running  in  a 
canal  down  nearly  the  whole  of  its  length,  and  giving  off  the 
nerves  which  pass  out  on  either  side  between  the  bones.  Nor 
do  the  injuries  themselves  vary  less  in  character  and  severity. 
In  some  they  are  exceedingly  slight;  in  others  the  consequences 
are  as  serious  as  any  that  occur  in  surgery.  Some,  too,  have 
gained  a  most  unenviable  notoriety  from  their  connection  with 
railway  accidents;  for  whatever  may  be  the  truth  as  regards 
many  of  these  cases,  whether  they  are  deceptions  or  not,  there 
can  be  no  question  that  sometimes  verj'^  considerable  injuries 
are  produced  by  the  way  in  which  the  backbone,  and  the 
structures  in  connection  with  it,  are  strained  and  wrenched 
when  the  body  is  thrown  violently  backward  and  forward  as 
it  is  in  collisions. 

One  of  the  most  singular  features  in  connection  with  these 
sprains  is  the  way  in  which  the  backbone  itself,  and  the  mus- 
cular and  ligamentous  structures  around  it,  are  overlooked  and 
ignored.  Even  in  the  ordinary  accidents  of  every-day  life 
there  is  a  great  tendency  to  lay  everything  that  is  serious  or 
lasting  to  the  credit  of  the  spinal  cord.  In  railway  cases  there 
is  no  hesitation  at  all ;  if  any  serious  result  ensues  it  must  be 
the  consequence  of  damage  this  structure  has  sustained,  or  of 
inflammation  following  it;  little  or  no  attention  is  paid  to  any- 
thing else.  Yet  it  is  difficult  to  see  why  the  other  structures 
should  enjoy  immunity.  The  vertebral  column  may  be  strained, 
especially  in  the  cervical  and  lumbar  regions;  the  ligaments 
torn  or  stretched;  the  nerves  bruised  or  crushed;  the  smaller 
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joints  between  the  seg:meiits  twisted  and  wi\*nc]iod;  the  iinis- 
cles  detached  from  their  bed  and  torn  across,  or  thrown  into 
such  a  state  of  cramp  that  they  become  ri^id  and  unable  to 
act  wit!i  freedom;  or  the  fibrous  sheath  wliich  contains  them 
and  helps  to  secure  the  bones  hiiU  open  ami  hUed  witli  blood. 
Besults,  in  short,  of  the  most  serious  description  are  not  un- 
common, and  often  leave  lastinj^-  evidence  of  their  existence  be- 
hincL  %vhen  the  spinal  cord  itself  escapes  completely. 

Injuries  of  the  Spinal  CorcL — When  it  is  hurt  the  symp- 
toms cannot  easily  be  mistaken.  There  may  be  insensibility 
for  a  time  even  when  the  hi*ad  is  not  injured.  A  certain  de- 
g^ree  of  shoclv  is  ahvays  present,  and  when  this  has  paased  ofT 
there  is  paralysis  or  loss  of  power,  corresponding:  in  extent 
and  de;2:ree  to  the  amount  of  injury  sustained.  This  may 
make  itself  apparent  at  once,  or  some  time,  even  hours,  may 
ehipse  before  there  is  any  definite  evidence  of  its  presence. 
Sometimes  it  is  so  slight  that  it  can  only  be  detected  by  the 
most  careful  investifration;  at  others  it  is  so  severe  as  to  give 
rise  to  the  suspicion  of  fractui^  or  dislocation,  tjenerall}' 
speaking,  when  it  is  due  to  bruising,  or  to  what  is  still  more 
common,  efTnsion  of  blood  into  the  tissues  round  thi*  cord  so  as 
to  compress  it,  the  symptoms  be^-in  to  diminish  at  the  end  of 
a  few  da3*s.  Recovery  may  then  progress  without  interruption 
until  it  is  complete,  or  it  may  be  arresti^d  at  any  pointy  leav- 
ing behind  it  greater  or  less  impairment  of  power.  St^nsibility 
is  frequently  affected,  too,  but  it  rarely  suffei-s  in  anytliingiike 
the  same  degree.  If  it  is  lost  completely  the  prognosis  must 
be  regarded  as  exceedingly  grave,  for  it  nearly  always  indi- 
cates that  at  some  one  point  the  cord  has  been  crushed  and 
disorganized.  Si>nietimes  a  certain  amount  of  hypera^sthesia 
or  increas(*d  sensitiveness  of  skin  may  be  detected  over  a  small 
area  immediately  above  the  seat  of  injury,  but  the  general 
tenderness  all  down  the  spine,  which  is  such  a  common  sj^mp- 
torn  in  sprains  of  the  back,  whether  they  occur  in  railroad  ac- 
cidents or  elsewhere,  and  tbe  strange  sensations,  such  as 
crawling,  creeping*  or  tingling,  experienced  in  the  limbs,  are 
probaldy  due  entirely  to  other  causes.  They  are  certainly 
met  with  in  cases  in  which  there  is  no  reasonable  ground  for 
suspicion  that  the  cord  itself  has  been  hurt  in  any  way. 

Into  this  part  of  the  question,  however,  it  is  not  my  inten- 
tion to  enter  at  prest*nt.     Injuries  of  the  spinal  cord,  and  tla* 
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consequences  tiiat  may  rc^sult  from  them,  an?  matters  n^^^ 
too  serious  to  be  iTgarded  merely  as  complications  of  sprsp-- 
of  the  back,  and  the  subject  has  been  ali^eady  exhaustive 
trrati^tl  by  Page  in  his  work  on  **  Injuries  of  th**  Spine  a  ^ 
Spinal  Cord."  My  contention  merely  is  that  a  ver>'  laris^^ 
number  of  the  sjmiptoms  which  are  usually  considered  j:^ 
defiriitt*  proof  that  the  spinal  cord  has  been  hurt  may  be,  an^ 
in  a  lar^e  proportion  of  instances  probably  are,  due  altogethe.^ 
to  the  injuries  that  the  other  structures  in  the  back  must  sus-- 
tain  in  such  accidents. 

Jnjurij  to  the  Muscles  and  higamentsj  Sprains. — 8.  C 
thirty-two  yeai^s  of  age,  a  strong,  healthy  man  of  exceptionally 
good  physique,  in  getting  out  of  a  barge  slipped  and  pitched 
head-foremost  into  the  hold  among  some  bales  of  goods*  The 
shock  was  m  a  measui't^  checked  by  his  hands,  or  he  would 
ahnost  inevitably  have  broken  his  neck.  As  it  was,  he  lay  for 
some  moments  unable  to  extricate  himself,  with  Jiis  head 
doubl(*d  under  liim  and  his  chin  driven  down  upon  his  chest. 
He  did  not  lose  consciousness;  there  was  no  concussion  or 
other  injury  to  his  brain;  thei-e  was  no  fracture  or  dislocation 
anywhere  about  his  spine,  though,  owing  to  the  severity  of  the 
shock  he  had  sustained,  he  was  unable  to  stand  upriglit,  and  it 
was  almost  certain  that  his  spinal  cord  had  not  suffered  any 
very  serious  hurt*  for  after  he  had  recovered  from  the  shock  he 
was  able  to  move  his  arms  and  legs  about  freely  in  all  dii^ctionB. 
Sensation  was  not  in  the  least  impaired;  there  was  no  ting^lin/^ 
or  feeling  of  pins  and  needles:  nor  was  there  that  peculiar 
sense  of  constriction  round  the  body  as  if  a  string  were  titnl 
round  it,  of  which  so  many  patients  complain.  The  stress  had 
falhin  almost  entin'ly  on  the  muscles  and  ligatuents  at  the 
back  of  the  neck;  these,  no  doriht,  were  severely  strained,  and 
it  seems  probable  from  wliat  followed  that  the  nerves  running 
from  the  spinal  cord  had  sidfered  in  the  same  way. 

The  next  day  the  shock  had  completely  passed  off.  He 
had  slept  but  little  during  the  night,  and  he  still  felt  giddy, 
everything  seeiuing  to  go  round  when  he  attempted  to  sit  up- 
right; but  he  had  recovered  his  natural  color  and  expivssian, 
and  the  pulse  and  temperature  were  perfectly  nornml.  He 
had  completely  lost,  however,  the  power  of  moving  his  head 
or  neck;  the  least  attempt,  especially  nodding,  brought  on 
severe  attacks  of  pain,  sliooting  up  over  his  head  and  behind 
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his  ears  on  each  side,  so  that  he  sat  either  with  his  chin  rest- 
in;:^  on  his  hand,  or  with  his  thumbs  heliind  his  ears  and  his 
fingers  graspin^a:  his  face.  Indeed,  without  support  of  some 
kind  he  seeined  unahle  to  hold  his  head  upri*:rht.  H^*  com- 
plained of  his  hack  and  neck  feeling  weak,  as  if  he  wei'e  ^oing 
to  be  paralyzed,  mistaking*,  as  Howi  has  pointed  out,  the  fear 
of  niovement  due  to  the  pain  it  causes  Uw  actual  loss  of  power. 
The  skin  was  exceedingly  tender  to  tlic  touch,  as  it  is  over 
everv'  spi*ained  joint,  and  there  was  a  certain  dejprret*  of  swell- 
ing, very  ill-tlefineil  in  outline,  ovt?r  th**  part  that  hiid  been 
most  severely  strained.  What  caused  liini  most  appn^ht^nsion, 
however,  was  the  difficulty  that  he  felt  in  opening  his  mouth, 
He  could  shut  it  easily  enough,  bat  slight  as  is  the  nuiscular 
eifort  required  to  move  it  in  the  opposite  direction,  it  was 
almost  too  much  for  him.  The  muscles  wdiich  act  from  the 
upper  pail  of  the  chest,  and  help  to  form  a  fixed  point  from 
which  the  lower  Jaw  can  work,  were  unable  to  do  their  fair 
share.  They  had  not  been  injiu^ed  themselves,  but  the  nerves 
supplying  them  had  been  strained  in  the  neck  at  the  moment 
of  the  fall,  and  were  unable  to  carry  the  necessary  stimuli. 
For  the  same  I'f^ason  his  breathing  was  v^vy  shallow  and  his 
speech  slow  and  deliberate. 

In  a  few  days  this  began  to  paas  away ;  the  sense  of  strength 
returned,  and  movt'nuiit  brH'ame  much  more  easy;  but  for  a 
long  time  a  peculiar  sensation  could  be  detected  in  the  neck 
Avhen  the  head  was  turned  from  side  to  side,  as  if  two  rough- 
ened surfaces  were  being  rubbi^d  against  each  other,  or  som^ 
ilense  fluid,  such  as  extravasated  blood,  were  being  s([ue(v.ed 
to  and  fro  in  the  meshes  of  the  cellular  tissue.  Gradually  this, 
too,  disappeared,  but  in  spite  of  repeated  blistering,  the  stiff- 
ness still  jjersisted  in  the  back  of  his  neck.  Improvement  went 
on  fairly  rapidly  up  to  a  certain  point,  but  then  came  to  a 
stanilstill  Forcible  manipulation,  however,  assisted  liy  thor- 
ough kneading,  sofin  etiected  a  cure. 

In  this  case  the  mischief  was  well  di^flned,  the  idtimate  re- 
covei'v,  though  it  was  delayed  for  some  time,  %vas  complete, 
and  there  w^as  no  inflammation  or  other  complication.  Tlie 
cord  itself  was  not  injun^d,  though  just  at  first  there  was  rea- 
sonable ground  for  suspicion ;  the  whole  of  the  symptoms  were 
due  to  the  damage  the  muscles  and  hgaments  had  sustained, 
and  t(»  tlie  wnv  in  which  the  nerves  were  stretched. 
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In  all  probability,  as  Page  has  pointed  out,  many  of  the 
cases  of  what  is  sometimes  called  railway  spine  may  be  ac- 
counted for  in  this  way.  The  symptoms,  because  they  are 
serious  and  persistent,  are  referred  to  the  spinal  cord,  instead 
of  to  the  structures  which  surrounded  and  are  especially  in- 
tended to  protect  it. 

Paralysis  is  ont;  of  these.  Where  this  really  exists  there 
can  be  no  question  that  the  spinal  cord,  or  the  nerves  at  their 
exit  from  it,  have  sustained  some  exceedingly  grave  hurt.  It 
may  be  that  curious,  almost  indefinable,  effect  known,  for  want 
of  a  better  term,  as  shock  to  the  nervous  system;  or  it  may 
be  actual  bruising  and  laceration ;  something"  of  the  kind  there 
must  be,  and  in  such  a  case  it  is  necessary  to  exercise  the  most 
extreme  precaution  in  the  question  of  prognosis.  But  it  often 
hapi>ens  that,  without  the  least  intention  of  deceiving,  patients 
describe  themselves  as  paral3'zed,  or  unable  to  perform  some 
particular  action,  when,  as  a  matter  of  fact,  the  attempt  is 
merely  prevented  by  pain,  or,  what  is  still  more  singular,  by 
the  belief  that  they  cannot.  Hood  has  pointed  out  how  pa- 
tients often  describe  a  joint  as  feeling  weak,  speaking  of  it  as  if 
it  were  in  need  of  some  mechanical  support.,  when  the  real 
cause  is  the  dread  of  calling  into  action  muscles  that  are  stitf* 
ened  from  disuse  or  rheumatism.  So  it  is  with  the  spine;  after 
a  severe  strain  there  is  a  certain  amount  of  dilllculty  about 
calling  the  muscles  into  play,  just  as  there  is  when  they  arc 
affected  by  lumbago,  and  the  patient  Is  naturally  very  apt  to 
think  tliat  he  has  lost  power  over  them,  and  is  going  to  be 
paralyzed.  This  %vas  the  case  in  the  instance  that  I  have 
quoted  above,  and  similar  examples  affecting  different  parts 
of  the  body,  accoixliiig  to  the  seat  of  injury,  are  of  exceedingly 
common  occurrence. 

Hyperaesthesia,  again,  or  increased  sensitiveness  of  the  skin, 
is  always  regai"ded  with  great  apprehension*  In  some  par- 
ticular cases,  as  I  have  mentioned  ah"ead\%  it  is  true  that  it  is 
a  symptom  of  injury  to  the  spinal  cord ;  but  in  the  great  ma- 
jority, especially  in  those  in  which  it  extends  down  the  w*hole 
of  the  spinal  column,  it  occurs  for  exactly  the  same  reason 
that  it  does  over  any  sprained  ligament,  or  muscle,  and  means 
notliing  more. 

The  crawling  sensations,  too,  that  are  complained  of  in 
various  parts  of  the  body,  the  tingling,  and  pins  and  needles, 
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^ic*^  still  more  ambiguous.    Often  they  are  due  to  causes  of  an 
^litirely  different  nature,  pressure  or  traction,  for  example,  on 
3^>ine  of  the  nerves,  or  some  alteration  in  the  amount  of  blood 
Blowing  through  the  part;  they  cannot,  at  least  in  the  absence 
of  other  evidence,  be  regarded  as  proof  that  the  spinal  cord 
\\.^k&  suffered  to  the  exclusion  of  everything  else.    Occasionally 
&  ven  more  remarkable  symptoms  are  met  with.    In  one  case 
uvider  my  own  observation,  where  the  patient  sustained  a  very 
sovere  strain  with  some  contusion  in  the  lower  part  of  the 
dorsal  region,  there  were  typical  attacks  of  what  are  known 
a.s  lightning  pains,  shooting  round  the  body  with  great  in- 
tensity, and  then  ceasing  abruptly;  yet  there  was  no  evidence 
at}  any  time  that  the  injur>'^  had  involved  the  spinal  cord  itself. 
In  short,  Miese  symptoms,  which  are  usually  regarded  as 
definite  proof  that  the  cord  has  been  injured,  so  far  as  they 
prove  anything,  are  rather  suggestive  of  injury  to  the  struct- 
ures that  lie  round  it  and  protect  it.    These  must  sustain  the 
brunt  of  the  violence  in  any  accident;  the  cord  itself  is  placed 
in  the  position  of  the  greatest  possible  security,  protected  as 
far  as  it  can  be  from  any  external  hurt,  so  that  in  the  vast 
majority  of  instances  it  (verj^  fortunately)  escapes.    From  its 
STBat  importance,  and  from  the  disastrous  results  when  it  is 
injured,  it  has  caused  everything  else  to  be  overlooked  and 
foigotten. 

Injury  to  the  Bones. — Of  the  frequency  with  which  the 

bones  are  affected  there  can  be  little  doubt.    Injuries  of  the 

back,  in  the  shape  of  blows  or  strains,  have  to  account  for  a 

very  large  proportion  of  cases  of  disease  of  the  spine;  and, 

probably,  if  the  history  of  the  rest  could  be  obtained,  it  would 

be  found  to  be  true  of  most  of  these.    It  is  difficult,  of  course, 

to  bring  forward  direct  proof  of  this;  but  a  certain  amount  of 

confirmation  may  be  obtained  from  the  locality'  in  which  this 

affection  is  most  common.    A  blow  ma^'  affect  any  part;  but 

strains,  in  such  a  structure  as  the  vertebral  column,  are  always 

felt  most  severely  where  a  rigid  and  a  flexible  segment  are 

joined  together — where,  for  example,  the  neck  or  the  lumbar 

region  joins  the  thorax,  which,  from  the  attachment  of  the  ribs 

and  for  other  reasons,  is  peculiarly  stiff.    At  any  rate,  whether 

this  is  the  explanation  or  not,  it  is  a  fact  that  disease  of  the 

spine  is  particularly  common  at  these  two  spots. 

Injury  to  the  Smaller  Joints.—Soinctimes  the  strain  falls 
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on  tlie  STnaller  joints  between  the  veitebrae,  thongh  it  must  be 
admitted  that  it  is  rarely  possible  to  find  iiny  direct  evidence 
of  their  being"  bort.  There  are  so  many  of  thein;  they  be  so 
close  to  each  other;  and  the  amount  of  movement  possessed 
by  each  is  so  sllg^ht  that  unless  the  injury  is  extremely  local- 
ized its  effect  is  spread  too  widely  to  stniin  any  sing"Ie  one. 
It  is  not  improbable,  however,  that  th4\v  sulTer  more  often  than 
is  generally  suspected;  only  the  injury,  owin^  to  the  depth  at 
which  they  lie,  and  the  way  in  which  they  are  covered  in  by 
muscles,  is  not  correctly  diagnosed.  At  least,  evidence  of 
past  mischief  is  sometimes  found  post-mortem,  long  after  all 
history  is  forgotten ;  and  snppui^tion  even  has  been  known  to 
occur,  and  to  spread  until  it  made  its  way  mto  the  spinal  canal, 
and  involved  the  coi'd  itself. 

Ligaments* — The  stiTictures,  however,  which  bear  the 
brunt  of  strains,  are  the  bands  of  fibrous  tissue,  and  the  mus- 
cles on  the  back  and  on  either  side  of  the  vertebral  column. 
With  regard  to  these,  the  part  played  by  the  former  is  entirely 
mechanical.  Close  under  the  surface  there  is  a  broad  sheet  of 
extraordiuai'y  strength,  extending  outward  over  the  muscles, 
bindiug  them  down,  and  protecting  them  so  far  as  it  can  from 
beuig  overstretched,  A  little  deeper  it  is  much  more  delicate 
and  vascular,  forming  sheatlis  for  all  the  separate  slips,  and 
uniting  them  closely  to  each  other.  Deeper  still  it  beeomes 
strong  again;  but  here  the  fibres  are  short  and  irregular  in 
direction,  inmning  between  the  prominences  with  which  the 
bones  are  covered,  and  acting  the  part  of  ligaments.  This 
fibrous  tissue  cannot  stretch.  When  the  violence  is  so  gre^it 
that  the  muscles  are  ovet^ome,  or  so  sudden  that  they  ar© 
caught  unawares,  It  resists  as  long  as  it  can;  then  it  gives 
way,  rarely  at  any  one  single  spot;  more  often  here  and  there, 
where  it  is  attached  to  the  bones,  or  becomes  continuous  with 
the  muscles, 

MuHi'les, — These,  on  the  otlier  hand,  are  the  most  active 
ligaments  the  back  possesses.  Not  only  do  they  move  one 
bone  upon  anotlier,  hot,  williin  certain  limits,  thc*y  an*  the 
main  agents  by  which  the  extent  of  the  movement  is  regulated. 
When  those  limits  are  passed,  and,  as  a  rule,  not  till  then,  the 
purely  passive  fibrous  bauds  are  called  into  play. 

Tlie  result  of  this  is  that,  as  a  rule,  in  accidents  of  this  kind, 
the  muscles  sutler  to  a  very  serious  extent.     Sometijne^  they 
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are  overstretcbed,  and  lose  tht'ir  power  of  contracting  ag-ain: 
or  they  are  seized  with  cramp;  or  they  are  crushed  to/^etlier 
and  bruised.  Sometimes  there  is  a  great  efTusion  of  blood  into 
their  substance,  so  that  they  become  swollen  and  painful:  or 
the  sheath  of  fascia  which  surrounds  them  is  split  open  to  such 
a  degree  that  they  are  displaced  entirely  from  their  surround- 
in^fs*  and  dislocated ;  or  they  are  even  torn  in  two  or  wrenched 
from  tlieir  attach uients. 

Dislocation  of  Muscles.—MRuy  of  these  injuries  occur 
commonly  in  sprains  of  other  joints,  but  one  of  them,  disloca- 
tion, is,  if  not  confined  to  the  back,  at  least  very  rarely  met 
with  elsewhere*  It  is  most  common  in  the  neck,  for  here  the 
movements  are  vt*ry  rapid  and  extensive,  w^hile  the  muscles 
are  especially  long-  and  slender.  The  head  is  suddenly  twisted 
round  to  look  in  some  awkward  direction;  there  is  a  sudden 
sharp  stall  of  pain,  often  causing  the  patient  to  cry  out;  some- 
thinjET  appears  to  be  caught,  and  the  head  is  held  fixed.  In  a 
minute  or  two,  when  the  acute  pain  has  subsided,  it  can  i^ren- 
erally  be  broug'ht  nearly  straig-hb  again;  but  it  requires  con- 
siderable effort,  and  it  cannot  be  turned  so  as  to  face  in  the 
opposite  direction,  or  even  kept  straight  for  long.  As  soon  as 
it  isallo%ved  to  assume  tlie  position  of  least  discomfort,  it  bends 
over  once  more  to  the  affected  side.  Cai'eful  examination  iii 
these  cases  sometimes  shows  a  tender  spot  on  the  contracted 
side,  slightly  too  prominent.  If  this  corresponds  in  position 
and  direction  to  some  muscular  slips,  and  if,  when  the  part  is 
manipulated,  the  swelling  disappear,  and  full  and  painless 
mohility  is  instantaneously  restored,  it  can  hardly  be  doubted 
that  the  symptoms  were  due  to  the  dislocation  of  one  of  these, 
wiiich  has  slipped  hack  into  its  place  again.  In  some  cases  an 
audible  snap  can  b*»  heanl  Ivy  the  patient  at  the  moment  of 
reduction;  and^  in  one  undei*  my  ow*n  care,  an  incautious  move- 
ment on  the  part  of  the  patient,  before  repair  was  complete, 
reproduced  the  displacement. 

I  have  known  several  mstances  in  which,  from  the  prac- 
tically instantaneous  character  of  the  relief,  it  is  almost  certain 
that  this  had  happened;  hut  I  must  admit  it  is  much  more 
common  for  the  swelling  to  disappear  gradually  and  for  vol- 
untary^ power  to  return  by  slow"  degrees.  Probably,  in  these 
instances,  there  is  no  real  dislocation;  the  muscular  flbi'cs  are 
either  in  a  state  of  painful  a  nd  spasmodic  contraction,  such  as  is 
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common  in  the  leg  after  unusual  exertion,  or  some  of  them  have 
been  torn  and  strained,  so  that  niovt^ment  is  painful  until  the 
injury  is  repaired,  and  the  extravasuted  blood  absorbed  agrain. 

I  have  never  met  with  any  simihir  unmistakable  disloca- 
tion in  the  loins^  though,  no  doubt,  from  the  description  given 
by  Callendrr,  its  occurrence  is  quite  possible.  The  patient,  he 
narrates,  %vas  carrying  a  heavy  weight  on  his  shoulders,  when 
he  siiddenly  slipped,  and,  in  spite  of  all  he  could  do,  was  swung 
round  by  the  momentum.  Thi^  pain  for  the  moment  was  in- 
tense, and  though  it  did  not  continue  his  back  remained  stilly 
so  that  he  could  not  move  about  with  proper  freedom.  On 
examining  the  part  there  was  one  very  tender  spot  in  the 
muscles  by  the  side  of  the  spine,  where  a  decided  irregularity 
could  be  detected;  this  was  diagnosed  as  a  dislocation.  The 
patient  was  instructeil  to  repeat,  so  far  as  he  could,  the  move- 
ments he  %veut  through  as  he  fell;  and  while  doing  this  Ann 
pressure  was  made  on  the  painful  spot.  The  swelling  disap- 
peared at  once;  full  power  of  movement  was  rt^gained;  and  the 
sensation  of  stillness  compietidy  vanished.  The  case  was  com- 
pleted, and  tlie  diagnosis  verified  by  a  subsequent  i^^petition 
of  the  accident. 

Method  of  Rednrtmn, — In  any  injury  of  this  description, 
even  if  the  presence  of  a  dislocation  is  not  certain,  it  is  always 
worth  while  to  carry  out  some  simple  manipulation  such  as 
that  described  aliovc.  Wliatever  may  be  the  reason,  whether 
it  relaxes  spasm,  or  whatever  it  does,  it  is  a  fact  that  almost 
immediate  relief  is  sometimes  gained  by  this,  tliough  the  symp- 
toTUs  are  not  in  the  least  characteristic.  In  one  case  under  my 
own  care  there  was  no  history  of  an  accident  at  alL  The  pa- 
tient was  a  young  man,  healthy  enough  himself,  but  of  rheu- 
matic and  gouty  parentage.  He  bad  been  sitting  incautiously 
in  a  draught  when  overheated,  and  got  an  attack  of  muscular 
rheumatism.  Curiouslj"  enough,  however,  the  pain  was  limited 
to  one  side,  and  almost  to  one  spot;  lia<l  be  met  with  an  acci- 
dent, I  sltould  at  once  have  suspected  the  existence  of  a  strain. 
In  spite  of  the  liistor^\  liowevrr,  I  determined  to  try  tlie  eJfect 
of  sudtleu  vigorous  contraction,  and  accordingly  made  him  sit 
down  on  a  low  seat,  with  his  feet  firmly  pressed  against  the 
wall  m  fn>nt,  so  that  the  pelvis  should  be  securely  fix4HL  The 
tender  spot  was  carefully  marked,  and  then  it  was  explained 
to  him  that  he  must  stoop  forward  as  low  as  possible,  and  at 
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the  word  of  command  suddenly  slraig-hten  himself  up.  One 
arm  was  placed  under  hLs  chest  to  assist  him  in  tliis,  and  the:* 
thnmb  of  the  other  liand  firmly  pressed  upon  the  tender  spot. 
The  patient  carried  his  part  out  loyally*  in  spite  of  the  pain, 
and  was  completely  and  thoroughly  cured  at  the  second  at- 
tempt. Some  puin  and  stiffness  returned  in  the  course  of  the 
next  da3%  but  determined  extension  and  eonti^action  of  the 
muscles  involved,  relieved  him  without  further  assistance. 

It  is  very  important  in  accidents  of  tins  kind  to  fjret  a  per- 
fectly accurate  account  of  the  way  in  wliich  it  happened,  and 
the  smallest  details  often  prove  of  f?:reat  importance.  The 
chief  difficulty  is  t-o  determine  whether  the  seat  of  injury  is  one 
of  the  sjualler  Joints,  or  a  muscular  sli]>  by  the  side  of  it. 
Sometimes  a  soft  and  rather  indefinite  swellinj^  can  be  made 
out  beneath  the  skin;  more  often  thi^re  is  merel^^  a  certain 
amount  of  local  tenderness,  with  a  sensation  of  stiUness,  or  of 
inability  to  execute  some  particular  movement,  amountingr  in 
some  cases,  as  has  been  already  mentioned,  even  to  a  suspicion 
of  paralysis  in  the  patiimt's  mind*  Bruising*  is  rarely  seen, 
owing  to  the  d**pth  :it  which  the  injured  part  lies. 

If  the  situation  corresponds  fairly  well  with  the  position 
and  din^ction  of  some  slender  slip  of  muscle,  the  assistance  of 
the  patient  must  be  called  in,  and  what  is  requirinl  of  him 
thoi'ou^4i!y  explained.  There  are  two  chief  ways  in  which  the 
reduction  may  be  elTi*ctctl ;  sometimes  one  succeeds,  sometimes 
the  other.  In  the  first  th<*  patient  is  placed  in  an  attitude 
that  relaxes  the  injured  fiart  as  much  as  possible,  and  then, 
while  the  hand  or  flii^j^er  is  firmt^\'  pressed  upon  it,  is  made  to 
bring  it  suddenly  and  vij^^orously  into  action.  In  the  second, 
which  is  rather  the  helter — for  it  is  very  difficult  at  once,  and 
M'hen  suftenn^^  pain,  to  move  the  back  or  neck  quickly-  m  any 
given  direction  at  a  moment's  notice — ^the  body  is  placed  so  that 
the  dislocated  slip  is  put  tipon  the  stretch,  and  held  in  thai  po- 
sition by  tlie  D|>erator,  while  the  patient  endeavors  to  strai^^hten 
himself  up  a^'^inst  the  resistanct*.  The  muscle  suddenly  con- 
tracts, alters  its  shape  and  consistence^  and,  from  the  riHief  that 
is  experienced  afterward,  must,  apparently,  slip  back  again 
into  its  bed.  Sometimes  there  is  a  sharp  feeling  of  pain  at  the 
moment,  and  the  preliiiiinarv  st retelling  is  always  disagree- 
able, but  the  use  of  an  anaesthetic  is,  of  couree,  impossiljle. 

Muscular  Pain, — Tlie  most  common  trouble,  however,  after 
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sfjriiins  is  something-  different  to  this,  and  is  probably  closely*^ 
allied  to  muscular  rheumatism.  It  may  be  the  result  of  un— -| 
usually  severe,  or  of  unusually  prolonfred  eiTort;  nothing  Is-  \ 
felt  at  the  liuie,  or  for  a  few  hours;  then,  generally  speaking, 
at  ni^lit  a  peeitliar  aching:  sensation  begins  to  make  itself  felt. 
The  sldii  is  often  tender  to  the  touch,  espeeially  over  the  points 
tlirit  eurrespond  to  the  exit  through  the  fascia  of  the  cutaneous 
nerves;  but  there  is  no  heat  or  redness.  The  tissues  show  no 
sign  of  bruising;  steady  pressure,  though  it  is  unpleasant  at 
first,  gives  i-elief  rather  than  causes  pain:  and,  exc«*pt  as  a  n*- 
suit  of  disturbed  rest  and  sleep,  there  Ls  no  fever  or  constitu- 
tional disturbance.  There  is  mer'ely  a  constant  \v€*aring'  pain, 
with  a  sensation  of  stiffness  and  want  of  power,  that  renders 
i^st  for  any  length  of  time  impossible,  and  entirely  prevents 
the  patient  holding  himself  upright  or  moving  about  with 
freedom. 

Whut  mny  be  the  actual  nature  of  the  change  in  the  tissues 
is  uncertain  in  many  of  these  eases.  lu  some,  no  doubt,  there 
is  rupture,  or  straining  of  the  muscular  fibres,  or  thert»  are 
minute  hiPmorrh:iges;  but  fi-om  the  practical  identity  of  the 
symptoms  with  those  of  myalgia,  due  to  cold  or  gout,  it  seems 
probable  that  the  cause  is  to  be  sought  in  the  changt*d  condi* 
tion  of  the  circulation,  or  of  the  nutrition  of  the  part.  During 
contraction  of  the  muscles  a  much  larger  amount  of  blood 
flows  througli  tliem  than  when  they  are  at  rest,  and  the  blood- 
vessels are  wny  much  dilated*  It  is  possible  that  wlien  this  is 
carried  to  excess  by  prolonged  overwork  it  is  succeeded  by  a 
condition  of  passive  congestion,  the  vessels  being  overloaded, 
and  the  blood  unable  to  circulate  as  freely  or  as  rapidly  as  it 
should.  Then  the  waste  products  accunmlate  and  act  as 
sources  of  irritation,  and  fresh  material  to  replace  that  which 
is  exhausted  by  fatigue  is  not  supplied  in  sufhcient  quantity* 
Probably  in  those  who  are  young  and  healtliy  this  is  not  of 
material  consequence;  it  merely  causes  a  cei-tain  amount  of 
muscular  stiifness,  which  soon  subsides  when  tlie  jnu't  is  nested 
and  the  natural  equilibrium  once  more  restoiTd;  but  if  any 
constitutional  taint,  such  as  gout  or  rhelimatism,  is  present 
too,  it  seems  to  stamp  the  complaint  with  its  own  peculiar 
character,  and  makes  it  tenfold  more  seveiH?. 

The  most  common  situation  for  tliis  to  occur  is  in  the  loin.s 
owing  to  the  large  masses  of  muscle  situated  there,  and  to  th© 
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i!«^ay  in  which  they  are  called  upon  for  unusual  or  sudden  ex- 
ertion in  lifting  heavy  weights;  but  it  may  occur  anywhere, 
even  in  the  extremities.  Wherever  it  is,  care  must  be  taken 
not  to  confound  it  with  other  disorders.  It  is  not  uncommon 
for  affections,  even  of  such  distant  parts  as  the  viscera,  to  be 
attended  by  pain  in  various  regions  of  the  spine.  To  say  noth- 
inS  of  examples  which  must  occur  to  every  one,  I  have  know^n 
tlie  back-pain  of  incipient  small-pox  treated  as  lumbago,  and 
massage  has  before  now  been  vigorously  applied  to  a  case  of 
stone  in  the  kidney. 

General  Treatment. — In  the  milder  cases  merely   local 
treatment  may  suffice,  but  it  is  so  common  for  an  outbreak  of 
some  complaint  (the  existence  of  which  may  hitherto  not  have 
been  suspected)  to  follow  strains,  that  practically  in  all  general 
treatment  adapted  to  the   particular  constitution  of  each 
patient  is  essential.    Just  as  an  injury  to  the  foot  is  often  the 
apparent  cause  of  the  first  attack  of  gout,  so  many  of  the 
muscular  strains  of  the  back  owe  at  any  rate  their  persistent 
character  to  the  presence  of  some  similar  complication.    It  is 
for  this  reason  that  careful  attention  to  diet  is  so  necessary; 
and  that  such  drugs  as  colchicum,  iodide  of  potash,  chloride 
of  ammonia,  the  carbonates  of  the  alkalies,  and  others  prove 
so  useful.    Only  it  rarely  happens  that  any  indication  as  to 
which  of  these  internal  remedies  is  likely  to  prove  most  bene- 
ficial can  be  derived  from  the  condition  of  the  back  itself. 
This  is  only  to  be  ascertained  by  carefully  inquiring  into  the 
previous  history  of  the  patient,  and  thoroughly  investigating 
the  other  sj^mptoms  that  are  present.    In  other  words,  local 
Measures  should  be  employed  to  relieve  the  pain  and  stiffness, 
and  to  restore  the  condition  of  the  muscles  as  soon  as  possible; 
^ut  it  must  not  be  forgotten  that  the  general  state  of  the  pa- 
tient in  most  instances  needs  quite  as  much  attention. 

Local  Measures.  Warmth. — Warmth,  either  applied  to 
the  part  itself,  or  generally  over  the  whole  surface  of  the  body, 
Js  of  excellent  service  in  relieving  the  consequences  of  strains. 
The  simplest  plan  is  to  wring  a  piece  of  flannel  out  of  water  as 
hot  as  can  be  borne,  or  to  roast  it  in  front  of  a  fire,  and  press 
it  firmly  upon  the  affected  area,  renewing  it  from  time  to  time 
*s  it  cools.  The  skin  becomes  red ;  more  blood  circulates 
through  it,  and  probably  a  considerable  amount  is  diverted 
^rom  the  deeper  parts;  the  congestion  is  relieved  for  the  time 
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being-;  the  waste  products  are  curried  away;  more  nutnti 
inaterial  is  supplied^  and  the  stitrness  certainly  diminishes    ( 
ba^s  of  hot  sand,  or  salt,  may  be  used;  they  retain  the  ho; 
considerably  long*er,  and  from  the  way  in  which  they  can  I: 
fitted  into  any  irregularity  of  surface,  are  particularly  sui^ 
to  certain  parts  of  the  body*     If  this  is  not  convenient,  tl 
electric  brush  may  be  tried,  passing:  it  regnJl^^'iy  '^  over  ti 
surface  of  the  skin  after  it  lias  been  thorougrhly  dried  first 
increase  the  resistance.     It  is  probable  that  the  benefit  derivec 
frojn  this  is  due  almost  entirely  to  the  influence  it  poss€*s&e! 
on  the  blood-vessels,  and  not  in  any  way  to  the  chemical  effects 
of  the  current. 

Baths, — Hot-water  or  vapor  baths  are  almost  too  wel 
known  to  require  mention.  Turkish  ones  also  enjoy  a  great- 
reputation,  especially  for  recent  cases,  and  among  those  who 
are  accustomed  to  them.  For  others,  they  must  be  i^econi- 
mended  with  a  certain  amount  of  caution,  and  the  subsequent 
treatment  in  any  case  requires  much  more  attention  than  it 
usually  receives.  At  Aix,  when  the  full  effect  is  desii'ed.  the 
pati<^nt,  after  his  bath,  is  quickly  dried,  ^\^nlpped  in  Vdankets, 
and  earned  in  a  sedan  chair  to  his  hotel.  As  soon  as  he  reaches 
his  apartment  he  is  lifted  into  l>ed,  still  swathed  like  a  mummy, 
covered  up  with  additional  blankets  and  a  ((uilt,  and  h^ft  to 
perspire  for  a  longer  or  shorter  period.  After  twenty  minut<e9 
or  half  an  hour  he  is  cai'cfully  rubl>cd  dowm  by  an  att^^ndant 
who  had  accompanied  bim  from  the  bath.  Where  this  is  im- 
practicable, the  patient  should  at  least  be  very  careful  not  to 
hurry  away,  but  to  remain  two  or  three  hours  if  necessary',  and 
above  all,  to  make  sure  tliat  he  is  properly  covered  up. 

When  the  complaint  has  already  lasted  some  time,  douche 
baths  may  be  employed,  conjointly  with  vapor  baths.  The 
patient  should  be  seated  on  a  wooden  stool,  with  the  feet  im- 
mersed m  warm  water  so  as  to  avoid  chill,  and  then  jets  may 
be  directed  against  his  back  in  any  recpiired  direction.  The 
size  of  the  jet  must  be  regulated  by  the  amount  of  pressuinj, 
and  by  the  temperature  of  the  water;  but  it  is  rarely  advisable 
for  it  to  be  more  than  a  quarter  of  an  inch  in  diameter,  and  it 
is  alwa3*s  best  to  begin  with  warm  water,  and  gradually  rc^ 
phice  it  by  cold.  The  effect  is  greatly  enhanced  by  maaaage 
afterward. 

Those  who  have  never  tried  these  baths,  or  who  sidTi»r 
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either  from  giddiness  and  a  feeling-  of  fullness  in  the  head>  or 
from  a  sensation  of  faintness  after  their  use,  may  be  reconi- 
inejided  to  take  local  ones  witl«  perfect  safety.  If  the  patient 
is  in  bed,  a  eradle  may  be  placed  over  the  body  so  as  to  leave 
a  space  round  him,  beneath  the  "bedclothes,  and  the  steam  of 
a  kettle  introduced  by  means  of  properly-arranged  tubing, 
until  the  desired  etFeet  is  produced^  taking  care  not  to  scald 
the  patient's  leg^.  Where  he  can  sit  on  a  chair,  it  is  more 
convenient  to  arrange  a  mackintosh,  or,  if  this  is  not  avaihible, 
a  blanket,  round  his  neck,  so  as  to  reach  the  floor  on  all  sides, 
and  then  to  place  under  the  seat  of  a  chair  a  spirit  lamp  w  ith 
some  boiling  water.  Both  these  methods  insure  copious  per- 
spinition  within  a  very  few  minutes,  and  possess  the  great 
advantage  of  not  atfecting  the  patient  s  head  or  interfering 
with  his  respiration.  Further,  there  is  less  risk  of  catching 
cold  afterward,  and  aggravating  or  reproducing  the  original 
trouble;  if  the  bath  is  taken  of  an  evening,  tlie  patient  can  be 
placed  in  bed  at  once,  and  nearly  always  can  make  sure  of 
some  hours'  refreshing  sleep. 

At  Aix-les-Bains,  according  to  Dr.  Stewart,  the  method  is 
still  more  highly  elaborated.  When  the  patient  is  sent  to 
have  a  steam  bath  (tlie  Berthollet,  as  it  is  termed),  he  is 
directed  to  an  apartment  which  contains  a  curious  wooden 
box,  with  a  round  hole  in  the  movable  lid.  After  undressing, 
he  steps  into  the  box,  and  finds  that  he  is  shut  in  all  but  the 
head,  the  round  hole  being  occupied  by  his  neck.  Immediately 
a  valve  on  the  level  of  the  floor  is  opened,  the  hot  vapor  rises 
about  him,  and  he  soon  begins  to  perspire  freely.  The  per- 
spiration running  down  his  brow  ti'ickles  from  his  face.  Pres- 
ently he  feels  the  streams  flow  down  his  sides  and  legs,  and 
x^vy  speedily  a  feeling  of  oppression  and  debility  comes  on. 
After  ten  or  twenty  minutes  the  bath  is  opened  up,  the  patient 
carefully  dried,  and  removed  to  his  hotel. 

Hot-water  baths  act  in  the  same  way.  The  beneficial  effect 
they  exercise  is  almost  entirely  due  to  their  tempei'ature,  and 
proportionate,  within  limits,  to  the  length  of  application. 
The  salts  that  they  contain,  whether  neutral^  alkaline,  or  sul- 
phuretted, are  of  very  little  consequence.  If  they  exist  m  cer- 
tain degrees  of  concenti'ation,  they  stimulate  the  cutaneous 
circidation,  but  that  is  alh  For  this  reason  peat  or  mud  baths 
are,  as  a  rule,  more  efficacious.    Tlie  one  feature  common  to 
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all  bathing-  establishments  which  enjoy  a  hi^h  repute  is  the 
tetiipeniture  of  the  water,  and  probably  the  benefit  derived 
from  the  use  of  the  baths  (as  distinguished  from  a  sojourn  at 
the  place)  is  due  entirely  to  this, 

Frich'on, — Friction,  either  with  the  hand  or  with  a  flesh 
brush,  is  V(^ry  g-rateful  in  these  cases.  Tlie  direction  shoidd  be 
upwai^,  toward  the  head,  and  the  strokes  U^ht  and  rapid. 
The  elTect  is,  to  a  c*»rtain  extent,  thi?  same  as  that  of  heat; 
there  is  a  temporary  contraction  of  the  vessels  near  the  sur- 
face, followed  by  a  more  lasting  dilatation  and  more  rapid  circu- 
lation of  the  blood,  II  possesses,  however,  in  addition,  con- 
siderable influence  on  the  ner\x*s  of  sensation,  and  it  is  not 
improbable  that  it  is  felt  even  more  widely  than  this  would 
imply.  At  least,  it  is  difficult  to  explain  on  other  g-rounds  the 
undoubted  power  which  steady  friction  along-  the  back  seems 
to  posst*ss  in  allaying  some  forms  of  nervous  excitement  and 
inducing;  sleep. 

Linitnents. — Stimulating  hniments,  containing-  camphor, 
ammonia,  or  turpentine,  may  be  usefull^^  employed  in  conjunc- 
tion with  either  friction  or  heat.  Sprinkhng  a  few  drops  of 
turpentine  on  the  heated  flannel  before  applying*  it  is  gener- 
ally sufficient,  or  some  of  the  liniment  maj^  be  rubbed  in  with 
the  hand.  This  acts  as  a  mild  form  of  counter-irritant,  prob- 
ably t-eraporarily  withdrawing- the  blood  from  the  deeper  parts 
toward  the  surface,  and  wliere  the  stiffness  and  pain  have 
lasted  some  time  this  is  more  eirectual  than  either  heatur  fric- 
tion by  itself.  If  the  tenderness  is  limited  to  one  or  two  st>ots, 
and  especially  if  these  correspond  to  the  places  where  the 
nerves  perforate  the  fascia,  blistering  fluid,  painted  on  once  or 
twice,  according  to  the  thickness  of  the  skin,  answers  better 
stUl. 

In  rare  and  exceptional  cases  more  powerful  applications, 
even  the  actual  cautery,  may  be  used.  How  these  act  is  not 
clear;  they  may  mei^ely  withdraw  blood  from  the  deeper  part-s 
or  they  may  act  in  some  way  through  the  ner\*ous  system; 
for  there  is  little  doubt  that  certain  organs  are  always  in 
definite  neiwous  relation  with  certain  parts  of  the  surface  of 
the  body,  and  are  affected  when  these  are  in  any  way  stimu- 
lated. However  this  may  be,  there  is  no  question  that  some* 
times  this  agent  may  l)e  employed  in  relieving  deep-seated 
pain,  especially  about  the  bones,  with  conspicuous  success. 
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When  the  skin  fet'ls  sore  and  tender  after  a  sprain,  llie 
essential  or  aromatic  oils  ofttin  ^ive  si^vy  great  relit'T  M;iny 
of  the  quack  remedieys  employed  to  soothe  pain,  even  the  deep- 
seated  pain  of  acute  gout,  owe  \vhat  nierit  they  possess  ahnost 
entirely  to  these.  A  very  favoi'ite  application  m  Genu  any, 
known  as  Hotfmann's  balsam  of  life,  consists  of  an  alcoholic 
solution  of  halsam  of  Peru  and  seven  of  these  aromatic  oils 
mingled  together.  They  may  be  either  painted  on  the  skin, 
and  L'ft  exposed,  or  dissolved  in  spirit  in  various  proportions, 
and  covered  over  with  oiled  silk  to  prevent  too  rapid  evapora- 
tion* Menthol  is  one  of  the  most  convenient,  and  acts  especi- 
ally well  Mhen  mixed  with  camphor  or  eroton-cliloral,  so  as 
to  form  a  thick  oily  liquid.  Probably  in  this  instance,  too,  the 
relief  is  in  no  small  measure  due  to  the  effect  produced  upon 
the  cutaneous  nerves. 

Ill  certain  cases  minute  quantities  of  morphia,  belladonna^ 
or  veratria  may  be  combined  with  these.  It  must,  how^ever, 
be  remembered  that  if  chloroform  is  used  as  a  solvent,  a  con- 
sidei-able  amount  is  absorbed  through  the  skin,  particularly 
if  friction  is  used  at  the  same  time,  and  that  in  spite  of  the 
comparative  thickness  of  the  cutaneous  covering  of  the  hack 
and  the  paucity  of  sebaceous  glands.  Belladonna  plastei^, 
which  are  strongly  recommended  by  some,  not  only  share 
with  all  other  plasters  the  objection  of  being  intolerably  dirty, 
but  lisive  the  additional  disadvantage  of  sometimes  causing 
an  acute  attack  of  eczema.  Quite  as  great  benefit  may  ho 
derived  by  wearing  a  belt  of  flailnel  or,  if  this  is  too  irritat- 
ing, one  of  silk  next  the  skin. 

The  hypodermic  injection  of  anodynes,  such  as  morphia, 
may  occasionally  be  necessary,  but  it  is  always  as  well  to 
postpone  this  until  all  other  remedies  have  been  exhausted. 
The  very  ease  witli  whicli  it  gets  rid  of  the  pain  is  its  greatest 
danger.  It  rarel;^'  cures  the  complaint,  though  it  gives  a  tem- 
porary sensation  of  comfort,  and  is  only  too  likely  to  be  re- 
quired again  before  many  hours  are  past. 

Ironing, — Besides  these  there  are  other  remedies  w^hich  are 
especially  suited  to  deep-seated  and  large  muscular  masses, 
such  as  exist  on  either  side  of  the  spine  in  the  loins.  Ironmg 
has  already  been  alluded  to.  The  patient  should  be  in  bed, 
rather  on  his  face,  with  the  bodj'  supported  by  pillows  in  as 
comfortable  a  position  as  possible,  and  should  turn  from  side 
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to  side  as  occasion  requires.     A  well-warmed  piece  of  flanne 
(^reat  sti'ess  is  laitl  by  some  on  it«  being  unwashed)  is  thet* 
stretched   over  the  affected  part,  and  the  muscles  on  either^ 
side  of  the  backbone  thoroughly  ironed  in  all  directions  witb^ 
an  iron  as  hot  as  can  conveniently  be  borne,  using*  consider- 
able pressure  at  the  same  tmie.    The  best  for  thLs  purpose  are 
those  of  rather  small  size,  with  the  (nitres  and   anj^rles  well 
rounded  otf,  so  that  they  may  be  pressed  into  all  the  depres- 
sions between  the  i>ones  without  causing*'  pain. 

Aenpuncture* — Acupuncture*  a^ain,  tl»ou^h  it  is  rarely  em- 
ployed nowadays,  and  seems,  like  bk^eding',  to  have  g'one  out 
of  fashion,  IS  at  times  very  efficient  in  removing  chronic  muscu- 
lar pain.  How  it  acts  is  not  thoroughly  explainiHl.  Ordinary 
long  darning  needh^s  answer  very  wi'll.  They  are  simply 
thrust  through  the  skin,  deep  into  the  muscles,  and  withdrawn 
again  after  a  few  minutes.  If  the  plan  Is  successful  they  leave 
bt^hind  a  bright  red  areola,  which  varies  considerably  in  size 
and  duration  in  different  cases,  and  probably  is  dependent  on 
the  condition  of  the  nerves  that  are  stimulated.  The  pain  is 
exceedingly  slight,  especially  if  the  thrusts  are  made  firmly 
and  rapidly,  and  the  punctures  scarcely  bleed. 

Qalvanism, — Galvanism,  too^is  very  successful  in  treatingr 
muscular  stiffness.  Tlie  skin  should  be  well  sponged  over  first 
with  warm  salt  and  water,  so  as  to  avoid  irritation  as  much  as 
possible, and  cither  the  labile  or  the  stabile  plan  adopted.  The 
latter  is  the  best  to  commence  with,  and  then,  after  the  cur- 
rent has  been  passing  some  time,  the  direction  may  be  reversed 
once  or  twice.  The  electrode  applied  over  the  muscle  fUiould 
be  of  large  size  (a  zinc  plate  covered  over  with  leather,  well 
moistened,  answers  as  well  as  anything*  as  it  may  be  cut  or 
bent  to  any  shape),  and  the  current  used  of  proportionate 
strength.  Then,  before  leaving  otT,  a  smaller  electrode  may 
be  substituted,  and  passed  over  the  whole  of  the  surface  with 
a  weaker  current  (if  possible  in  an  ascending  direction)  so  as 
to  secure  its  refreshing  action  and  remove  any  sensation  of 
fatigue.  The  sittings  should  not  last  longer  than  five  or  ten 
minutes,  and  it  will  generally  be  found  that  every  other  day 
is  sufficient,  especially  if  kneading  or  ironing  is  used  on  the 
altt*rnate  ones. 

MaHsnge, — Massage,  if  it  is  thorougldy  carried  otit.  is  more 
successful  still     Its  action  is  most  refreshing  and  uivigorat  ing. 
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Under  its  influence  the  aching*  and  stiffness  disappear,  the 
blood  circulates  more  freely  through  the  muscles,  the  waste 
products  are  carried  awa3%  nutrition  improves,  and  strength 
and  voluntary  power  begin  to  return  at  once.  It  seems  to 
possess  the  same  restorative  influence  over  the  deeper  struct- 
ures that  friction  has  upon  the  skin. 

Percussion  and  kneading  are  both  recommended.  The  for- 
mer is  the  easier,  and  does  not  require  so  much  skill  or  ex- 
perience; but  it  only  affects  superficial  parts,  and  is  altogether 
of  more  limited  application.  The  ulnar  side  of  the  hand  may 
be  used,  or  an  instrument  which  bears  a  general  resemblance 
to  a  hanmier,  with  a  stem  of  whalebone  to  secure  elasticity, 
and  a  head  faced  with  India-rubber.  With  this,  held  rather 
Bi^Wly,  the  whole  of  the  stiff  and  painful  part  of  the  back  is 
thoroughly  percussed,  the  number  of  strokes  rising  to  as  many 
as  three  or  four  hundred  in  the  minute,  until  the  skin  begins 
to  glow. 

Kneading  is  of  much  greater  service,  but  requires  practice 
before  the  full  benefit  can  be  obtained.  The  object  is  to  com- 
press and  relax  alternately  the  deeper-lying  muscles,  and  to 
squeeze  their  contents  onward,  so  as  to  insure  a  more  rapid 
flow  of  blood  and  plasma  through  their  substance.  Conse- 
quently the  movement  must  be  regular,  definite  in  direction, 
and  well  ordered. 

A  muscle  at  rest  receives  an  exceedingly  small  quantity 
of  blood,  compared  to  what  fiows  through  it  when  it  is  con- 
tracting. So  long  as  it  is  doing  no  work,  the  plasma  which 
pours  through  the  walls  of  the  vessels  into  the  interspaces 
round  remains  almost  stagnant;  the  fibres  are  xQvy  slow  in 
getting  rid  of  their  waste  and  in  receiving  a  fresh  supply.  As 
soon  as  the  muscle  begins  to  act,  the  vessels  dilate,  the  current 
of  blood  is  quickened,  the  plasma  is  driven  on  at  a  much  faster 
^te,  and  the  nutrition  improves  beyond  all  measure  This  is 
helped  to  no  slight  extent  by  the  alteration  in  the  shape  of  the 
niuscles.  These  are  all  incased  in  a  comparatively  unyielding 
fibrous  sheath,  differing  in  strength  and  density  in  different 
Prices.  The  plasma  collects  underneath  this,  filling  up  all  the 
^^l^ftsand  spaces  left  between  the  fibres.  Each  time  the  muscle 
<^ontracts  it  compresses  some  of  these,  and  causes  others  to 
filiate,  so  that  it  alternately  sucks  and  drives  the  fiuid  plasma 
on.   And,  as  a  matter  of  fact,  it  is  well  known  that  the  fiow 
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of  plasma,  as  well  as  that  of  lihioiK  through  the  substance  of  a. 

muscle,  increases  immensely  as  soon  us  it  begins  to  work. 

Massage  aiius  at  imitating  this.  Its  object  is,  by  the  roll- 
ing and  kneading  of  the  muscles,  to  increase  the  flow  of  blood 
and  plasma  through  them,  get  rid  of  the  accumulated  waste* 
and  stiiuulate  nutrition  by  supplying  fresh  material  in  larger 
quantit3\  If  carried  out  thoroughly  it  is  almost  certain  to 
give  relii^f,  but  it  is  not  a  thing  to  be  undertaken  rashly,  with- 
out previous  training,  and  witliout  some  knowledge  of  anatomy. 
Massage  and  rubbing  are  not  synon3nnous  terms. 

Supposing  the  lumbar  region  to  be  atrected,  the  patient 
must  be  placed  upon  a  couch  of  convenient  height — as  already 
de-Scribed  in  speaking  of  ironing — and  well  supported  from  un- 
derneath by  cusluons,  so  that  the  muscles  of  the  loin  may 
stand  ont  beneath  the  skin  without  being  contracted.  Tlie 
operator  should  stand  over  hiui^  at  a  suitable  distnnce.  so  that 
his  movements  are  not  cramped;  and  then,  with  both  liands, 
moving  one  after  the  other,  knead  and  sqneeze  the  muscles, 
first  on  one  side  and  then  on  the  other,  rolhng  them,  as  it 
were,  away  from  the  middle  line,  ami  pressing  them  onward 
and  upward  toward  the  head.  The  whole  hand  must  be  used, 
the  fingers,  as  it  were,  being  insinuated,  as  far  as  possible, 
under  and  between  the  groups  of  muscle,  the  skin  being  allowed 
to  glide,  to  a  certain  extent,  over  the  structures  beneath .  Then, 
if  there  is  any  very  painful  spot  left,  the  muscles  may  be 
grasped  with  the  hands  and  hrnily  kneaded  with  the  thumbs, 
moving  them  round  and  round  in  small  circles  intersecting 
each  other  over  it  so  as  to  knead  and  squeeze  the  strnctures 
round  it  from  all  sides. 

The  pressure  should  be  gentle  at  first,  and  then  gradually 
become  firmer  and  firmer.  No  liniment  or  oily  substance  can 
be  used,  as  it  weakens  the  grasp  of  the  hands  and  tends  to 
defeat  the  object  of  the  manipnlation.  If  it  is  desired  it  may 
be  rubbed  in  afterward.  Tlie  rate  of  movement  must  vary 
with  the  thickness  and  <lepth  of  the  tissues  to  be  manipulated, 
and  with  the  anuiunt  of  pressure  used.  Within  reasonable 
limits,  the  slower  the  better.  There  is  a  great  tendency  on 
the  part  of  many,  who  are  supposi^d  to  practice  massage,  to 
use  much  too  mueh  force,  and  to  niake  all  the  movements  too 
rapid.  Five  minotes,  as  a  rule,  is  sullicient  for  a  sitting, 
though  it  is  often  beneficial  to  apply  an  ascending  constant 
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current  to  the  muscles  for  a  minute  or  two  more  afterward. 
It  answers  better  to  repeat  the  manipulation  later  on  in  the 
day  than  to  continue  too  long  at  one  time.  The  grolden  rule  is 
never  to  fatigue  the  patient,  or  to  produce  the  least  degree  of 
tenderness  or  bruising.  Those  who  have  not  had  much  ex- 
perience or  a  thorough  training  are  very  apt  to  overdo  it. 


CHAPTER  XIII. 


INTERNAL  DERANGEMENT  OF  THE  BLP^EE. 


The  knee  joint  is  occasionally  the  seat  of  a  peculiar 
accident,  which,  for  want  of  a  better  name,  was  calied  internal- 
derangement  by  Hey,  who  first  described  it.  It  is  extrt?«iel>*' 
painful;  it  occurs  during'  perfect  health  from  most  trivial 
causes;  if  it  happens  once  it  is  always  hable  to  occur  again;  and 
after  a  time  the  joint  is  very  likely  to  become  seriously  crippled. 
Yet,  mainly  owing  to  the  fact  that  opportunities  of  examining 
the  interior  of  the  joint  are  seldom  met  with,  its  patholt^j^  i& 
almost  as  much  a  matter  of  discussion  as  ever  it  was. 

It  is  undoubtedly  connected  with  two  flattened  structures 
the  joint   known   as  the  semilunar  cartilages*     Roughly 
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speaking,  they  form  two  circles,  lying  side  by  side  between  the 
bones.  The  margin  of  each  is  the  thickest  part:  from  this 
tliey  slope  off  gradually  toward  the  centre,  where  there  is  a 
perforation.  The  circumference,  especiallj^  that  of  the  internal 
one,  is  attached  to  the  hone  more  or  less  firmly  all  round;  but 
the  part  corresponding  to  the  centre  of  the  joint,  where  the 
two  cartilages  touch  each  other,  is  much  the  most  secure.  At 
this  point  each  of  them  is  interrupted  for  a  short  distance,  and 
the  four  ends  so  formed  are  firmly  miited  to  the  bone  beneath. 
The  outer  cartilage  forms  nearly  a  complete  circle,  so  that 
its  ends  lie  close  together;  the  inner,  on  the  other  hand,  barely 
•  forms  two-thirds  of  one.  Tliis  peculiarity  of  shape,  and  the 
pr(»sence  of  several  accessory  bands,  tend  to  make  the  inner 
of  the  two  the  more  secure.  It  scarcely  moves  at  all  in  ordi^ 
narj"  actions  of  the  joint,  merely,  when  the  weight  falls  on  it, 
expanding  a  little  in  all  din*etions  from  its  centre.  The  outer 
one,  on  the  other  hand,  glides  backward  and  forward  freely. 
It  is  generally  supposed  that  in  a  t3"pical  case  of  internal 
dei'^ngeinent  one  or  the  other  of  these  cartilages  slips  from 
its  position  and  is  ciuight  bet%veen  the  bones.    As  a  eonse^ 
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quencethe  movement  of  the  joint  is  abruptly  checked;  com- 
plete extension  becomes  impossible;  the  two  bones  are  forcibly 
'^'edgtMi  apart  from  each  other,  and  the  ligaments  that  hold 
thein  together  are  stretched  and  strained.  The  internal,  in 
spit^  of  its  greater  security,  suffers  more  often ;  the  external, 
perhaps  from  the  very  way  in  which  it  can  accommodate  itself, 
nearly  always  escapes. 

Rupture  of  the  Semilunar  Cartilages,— Sometimes  they 

are  torn  completely  away  from  their  attachments.    Godlee 

mentions  one  instance  in  which  the  external  was  found  rolled 

up  toward  the  centre  of  the  joint,  having  been  separated  from 

the  bone  all  around  the  margin.    Annandale  has  described  the 

anterior  end  of  the  internal  one,  stretched  or  wrenched  away 

from  the  bone;  and  probably  the^-  may  be  injured  in  other 

ways  as  well,  torn  across,  for  example,  or  twisted  round  in 

various  fashions,  or,  if  the  violence  is  sufficiently  severe,  forced 

out  from  the  joint  altogether  until  they  project  beneath  the 

skin.     Then  there  is,  genei^ally  speaking,  laceration  of  the 

lateral  or  of  the  internal  ligaments  of  the  joint  as  well,  so  that 

the  bones  are  dislocated  from  each  other. 

If  the  joint  is  the  seat  of  chronic  synovitis,  or  is  subject  to 
attacks  of  rheumatic  gout,  or  if,  in  younger  people,  there  is 
that  peculiar  loosened  condition  of  the  ligaments  which  I  have 
abeady  described,  the  displacement  may  be  much  more  com- 
plicated. It  is  not  unusual  to  find  in  these  circumstances  that 
the  cartilages  may  be  made  to  slip  backward  and  forward 
between  the  bones  by  the  mere  pressure  of  the  finger.  It  is 
not  fair,  however,  to  regard  these  as  genuine  examples  of  in- 
ternal derangement.  In  this,  the  joint  is,  to  all  appearance, 
perfectly  sound  and  healthy;  the  violence  is  exceedingly 
%ht;  and  the  relief  is  instantaneous.  There  may  be  a  tran- 
sient eflfusion  into  the  cavity  of  the  joint  after  the  displace- 
iJient  has  taken  place,  but  clearly  there  can  be  no  tearing  or 
even  severe  bruising  of  any  of  the  internal  structures.  The 
greatest  injury  must  fall  short  of  this,  or  the  time  required  for 
repair  would  naturally  be  much  longer. 

Displacement  Without  Rupture. — The  best  description  is 
given  by  Knott,  of  Dublin,  who  has  sutfered  from  it  himself 
on  repeated  occasions.  It  first  occurred  to  him  when  he  was 
*  boy,  as  he  was  walking  quietly  along.  All  of  a  sudden, 
without  having  sustained  any  wrench  or  twist  of  which  he  was 
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conscious,  he  was  seizetl  with  such  agonizing  pain  on  the  in^^^*^ 
side  of  tlie  knee  joint  that  he  half  felU  half  sat  down,  on        ^ 
grround,  sick  and  fiiint,  with  a  sensation  of  utter  helplessii^^  ^^ 
The  knee  was  sh^htly  flexed:  he  could  not  move  it  oneway 
the  other,  and  vohnitary  power  over  it  was  entin^ly  lost,  ^'^ 

stinctively  he  applied  his  hands  one  on  either  side  of  the  jo—- ^i^^» 
and  made  as  powerful  a  pressure  as  he  could  in  the  hoji^^^^' 
relieving' the  suffering.  This  caus<.*d  the  flexion  to  dimini^-^^» 
when  suddenly  the  pain  aga'm  became  almost  intolerable-^***  * 
clicking  sensation  was  conveyed  to  his  hand  and  his  ear  at  ^»^^^ 
same  time,  and  perfect  relief  came  at  once.     He  managed  ^^ 

walk  away,  and  no  after  trouble  of  any  kind  followed. 

After  that  tlie  accident  happened  to  him  on  many 
sions;  he  noticed  that  it  never  occuri*ed  during  active  mo' 


ment,  but  only  when  the  muscles  were  off  their  g-uanl;  a 

that  if  the  knee-joint  was  slightly  bent,  the  least  force  appli 
so  as  to  turn  tin*  toes  outward  was  sufficient  to  cause  it.    I 
long-  as  he  walked  with  the  toes  turned  in  the  joint  felt  secu: 
the  I'e verse  of  this  is  the  case  when  the  displacement  concern 
the  external  of  the  two  cartilages. 

From  this  he  is  convinced  that,  at  least  in  his  own  case,  tlie?-^ 
displacement  consists  in  the  posterior  part  of  the  intern; 
cartilage  gliding  forward  from  its  position  until  it  is  caught^ 
between  the  bones.  This  forces  them  apart»  like  a  wedge,  and 
completely  stops  the  movement  of  the  joint.  The  musclea 
round  contt^ct  at  once,  and  become  perfectly  ri^d,  so  that 
voluntary  action  is  out  of  tlie  question  for  the  time^  After- 
w^ard,  when  they  are  tired  out,  and  the  joint  ftUs  uith  fluid, 
the  power  of  movement  returns  again;  but  complete  exten- 
sion is  not  possible  so  long  as  the  displacement  lasts, 

Hey's  account  is  closely  similar.  He  describes  the  knee  aa 
being  not  nnfrequently  affected  with  an  internal  derangement 
of  its  component  parts,  as  a  consequence  of  trifling  accidents, 
and  states  tlirit  tht*  trouble  is  now  and  then  removed  as  sud- 
denly as  it  is  produced,  by  the  natural  movement  of  the  joint, 
without  surgical  assistance  of  any  kind;  hut  that  it  may  rv- 
main  for  weeks  or  months,  and  then  become  a  serious  misfor- 
tune, as  it  causes  a  considerable  degree  of  lameness. 

**  The  disorder  may  happen  with  or  without  contusion.  In 
the  former  tlie  symptoms  are  equivocal,  until  the  elTect^  of 
the  contusion  are  removed.    When  no  contusion  has  happened. 
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or  when  the  effects  of  it  are  removed,  the  joint,  with  respect  to 
its  shape,  appt'ars  uninjured.  If  Iht^re  is  any  ilifTennii't'  from 
its  usual  appearance,  it  is  that  iIr-  li^MUient  of  tlit'  patella  ap- 
pears more  relaxed  than  in  the  sound  liinh.  The  leg*  is  tx*adi!y 
hent  and  extt-nded  hy  the  hands  of  the  surgeon,  and  without 
pain  to  the  pati**nt.  At  most,  the  degre  of  uneasiness  caused 
hy  this  flexion  or  extension  is  triHing,  Init  the  patient  himself 
cannot  freely  bend  or  extend  the  limb  in  walkm^;  he  is  com- 
pelled to  walk  with  an  invariable  and  small  decree  of  Hexion; 
yet  in  sitting  down  the  affected  joint  will  move  hke  the 
other/* 

Bonnet,  from  experiments  on  the  dead  subject,  confirms 
Knott *s  views  of  %vhat  takes  place  in  these  cases,  and  shows 
clearl^^  that  it  is  produced  by  twisting  the  leg:  outward  when 
the  hmb  is  slightly  flexed,  Ceilainly  thei^  is  no  laceration  or 
extensive  displacement  of  any  internal  structure.  Sir  Astley 
Cooper  wrote  of  it  in  much  the  same  terms,  statin^^  that  it 
may  be  produced  by  striking  the  inner  side  of  the  great  toe 
against  any  sliglit  projection,  when  the  knee  is  bent  as  in 
walking,  I  luive  seen  the  same  thing  myself  on  several  occa- 
sions, but  the  most  interesting  exainple  with  which  I  am  ac- 
quainted was  tokl  me  by  a  medical  uum  of  himself.  Dimng  his 
student  days,  while  playing  at  football,  he  suddenly  made  a 
violent  kick,  missed  Ids  aim,  and  fell  down,  feeling  very  sick, 
with  intense  pain  on  the  inner  side  of  his  knee.  He  was  entirely 
unable  to  move  the  joint,  but  after  a  friend  had  slowly  flexed 
the  limh  as  nmch  as  he  could,  and  then  rapidly  extended  it, 
the  pain  disappeared  all  of  a  sudden,  and  he  could  walk  as 
before;  only  for  some  days  there  was  a  considerable  amount  of 
swelling^  and  a  sense  of  insecurity  about  the  joint*  The  same 
thing  happened  to  him  on  sevei^i  occasions  afterwaixl. 

These  symptoms  agree  so  closely  with  those  described  by 
Hey,  Knott,  and  Bonnet,  that  there  can  be  no  doubt  the  actual 
derangement  is  the  same,  though  the  way  in  whicli  it  is  pro- 
duced is  apparently  altogether  different.  1  sa^^  apparently, 
because,  if  the  action  of  the  knee  joint  under  these  conditions 
is  considered  for  a  moment,  the  dilTerence  completely  disap* 
pears.  When  the  leg  is  extended,  just  as  it  comes  to  lie  in  the 
siime  strai^dit  line  with  the  thigh,  a  slight  amount  of  rotation 
outward  takes  piaee  at  the  knee  joint,  so  that  the  ligiunents 
become  tense,  and  the  joint  sufficiently  secure  to  bear  the 
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weig'ht  of  the  body  in  walking'.  In  this  particuhir  instance 
exti'iision  was  extremely  rapid  and  %'i^orous;  there  was  no 
weight  resting  on  the  hmb  to  keep  the  bones  in  apposition, 
and,  consequently,  there  %vas  nothing-  to  check  the  rotation 
outward.  This  allowed  the  posterior  niarg-in  of  the  internal 
cartilage  to  be  carried  forward  until  it  was  caug-htand  fixed 
by  the  spasmodic  contraction  of  the  muscles.  Voluntary 
niovenient  at  once  became  out  of  the  qnestion.  I  have  sinc^ 
been  told  that  accidents  of  a  similar  character,  only  not  suf- 
ficiently severe  to  cause  any  actual  displacement,  are  not  un- 
common at  football;  there  is  merely  a  sickening*  pain  on  the 
inner  side  of  the  joint  for  a  few  minutes,  and  in  some  instances 
a  slight  amount  of  effusion  afterward;  but  the  displacement 
is  not  carried  far  enough  for  the  cartilage  to  be  caught  and 
fixed. 

Beduction. — The  method  of  reduction  has  been  already 
mentioned;  nothing  is  easier  when  once  it  is  understood,  es- 
pecially if  tlie  patient  is  under  an  anaesthetic.  Hey  recom- 
mended making  him  sit  on  a  high  chair,  facing  the  surgeon, 
who  should  grasp  the  limb  firmly,  extend  it  until  it  was  as 
straight  as  the  circumstances  would  allow,  and  then  rapidly 
flex  it  again.  Later  surgeons  have  reversed  tliis  proceeding 
with  some  advantages,  as  preliminary  extension  is  much  more 
painful  than  flexion,  and  in  the  second  step  rapid  flexion  is 
somewhat  difficult  to  carry  out.  Whichever-  way  is  adopted, 
whih'  it  is  being  done  firm  pressure  must  l>e  made  with  the 
thumb  of  the  disengaged  hand  over  the  iK)sition  of  the  displaced 
cartilage.  As  soon  as  free  movement  is  restored  the  limb  is 
cai'efully  padded  with  cotton  wool,  and  thoroughly  bandaged  to 
prevent  any  accidental  redisplacement,  and  to  limit  the  effu- 
sion that  is  almost  certain  to  follow 

After  Trent ment.^Thi^  apparently  trivial  precaution 
should  never  be  omitted.  The  chief  danger  of  this  singular 
accident  is  its  extraordinary'  liability  to  occur  again  and  again. 
If  the  etfusion  is  not  checked  at  once  the  capsule  and  the  liga- 
ments yield  until  the  natural  tension  of  the  joint  is  lost,  and 
the  displacement  becomes  easier  than  ever.  When  once  a 
commencement  has  been  made  these  two  things  act  and  i^act 
continually  on  each  other;  i*aeh  displacement  causes  a  fresli 
amount  of  efl'usion;  each  time  the  effusion  occurs  it  makes 
the  displacement  more  easy.    At  length  it  often  happens  that 
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t-lie  distention  becomes  chronic  and  that  the  joint  is  seriously 
disabled,  though  it  must  be  admitted  that  when  this  has 
liarppened  the  displacement  does  not  cause  so  much  pain  as 
it  did. 

After  the  effusion  has  been  absorbed  it  is  always  advisable 
t>o  wear  a  retentive  apparatus  for  some  months,  especially 
■^^'hen  indulging  in  any  exertion  which,  like  lawn-tennis,  has  a 
particular  tendency  to  produce  this  derangement.  If  it  has 
only  happened  once,  an  elastic  knee-cap,  strengthened  and 
padded  opposite  the  internal  cartilage,  may  suffice;  but  care 
must  be  taken  with  an  appliance  of  this  description  that  more 
liarm  than  good  does  not  result.  It  must  never  be  worn  at 
nigrht;  and  when  it  is  taken  off  the  knee  should  be  thoroughly 
nibbed  and  kneaded  to  restore  the  circulation  through  it,  or 
else  the  tissues  waste  away  and  the  elastic  becomes  so  com- 
Tortable  that  it  is  regarded  by  the  patient  as  indispensable. 

If  one  of  the  attachments  of  the  cartilage  has  been  torn,  so 
that  there  is  a  definite  displacement  recognized  by  the  projec- 
tion it  forms  beneath  the  skin,  on  the  outer  or  the  inner  side 
of  the  joint,  this  is  not  sufficient.  Either  a  mechanical  con- 
trivance must  be  worn  for  the  purpose  of  checking  irregular 
movements  of  the  leg  when  the  lateral  ligaments  are  slightly 
J^laxed,  or  else,  as  Annandale  has  done  on  several  occasions, 
'With  conspicuous  success,  the  joint  must  be  opened,  and  the 
offending  cartilage  stitched  into  position. 

A  very  good  arrangement  for  cases  of  this  kind  consists  of 

"two  well-padded   metal  plates    accurately  fitted  round    the 

knee-cap,  one  on  either  side  and  held  together  above  and  below 

^y  short  straps.    These  plates  are  connected  together  by  a 

steel  spring  passing  horizontally  across  behind  the  joint,  so 

that  when  the  splint  is  in  position  they  press  firmly  on  the 

unprotected  portion  of  the  capsule,  where  the  displacement  is 

niost  likely  to  occur.    If  this  does  not  answer,  or  if  it  is  thought, 

from  an  examination  of  the  case,  that  the  derangement  in  the 

case  of  the  internal  cartilage  is  really  due  rather  to  outward 

station  of  the  leg  while  the  lig-aments  are  relaxed,  the  best 

kind  of  apparatus  is  formed  on  the  principle  of  two  lateral 

^rs  jointed  opposite  the  knee,  and  connected  together  above 

^d  below  by  a  circle  round  the  limb,  formed  partly  of  metal 

ftnd  partly  of  leather.    An  additional  strap  across  the  joint 

above  and. below  the  patella  is  sometimes  of  service.    This  is 
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heavier  and  more  cumbersome.,  but  much  more  efficient  f 
the  former  in  checking  irregular  movements  of  rotatior 
either  direction.  Flexion  and  extension  are  not  in  the  1< 
impeded,  and  after  the  patient  has  once  grown  accustomed 
it  even  lawn-tennis  is  possible  in  it. 


CHAPTER  XIV. 

CONTRACTION  OF  THE  FINGERS. 

It  sometimes  happens  that  sprains,  instead  of  running*  an 
^^xiinarj'  course,  are  liable  to  be  followed  by  unusual  results, 
^Ue  either  to  some  peculiarities  of  structure  in  the  part  itself, 
^1*  tx)  the  presence  of  an  overpowering  constitutional  taint,  or 
'^  tihe  influence  of  both  together.  One  of  these,  which  occurs 
^  the  hand,  tying  down  the  fingers,  and  giving  rise  to  serious 
inconvenience  from  the  way  in  which  it  interferes  with  their 
movements,  is  known  as  Dupuytren's  contraction. 

Structure, — The  whole  of  the  palm  of  the  hand  is  invested 
^y  a  sheet  of  dense  fibrous  tissue,  which  forms  a  sheath  round 
^11  the  muscles,  and  is  closely  united  to  the  skin  on  one  surface 
and  the  bones  on  the  other.     In  the  centre  it  is  exceedingly 
strong,  stretching  over  the  tendons  and  retaining  them  securely 
in  all  the  movements  which  the  hand  executes.    It  is  to  this, 
in  great  measure,  that  the  palm  owes  its  firm  resisting  feel. 
At  the  sides,  where  it  is  continued  over  the  muscles  of  the 
thumb  and  little  finger,  the  thickness  is  not  so  grcct;  but 
"^here  these  portions  join  the  central  part  there  are  two  strong- 
Paiiiitions  passing  deeply  toward  the  back  of  the  hand,  and 
sending  off  side  branches  in  a  direction  parallel  to  the  surface 
^tween  the  deeper  structures.    At  the  clefts  of  the  fingers 
^he  central  part  breaks  up  into  four  divisions,  each  of  which 
^Sain  divides,  so  as  to  form  bands  running  down  the  sides 
^til  they  become  attached  to  the  bones  and  the  sheaths  of 
^^  tendons.    Where  the  division  takes  place,  and  the  several 
portions  commence  to  diverge,  another  layer,  lying  deeper 
^l^n  the  tendons,  comes  to  reinforce  it  from  below,  and  just 
^ere  it  is  very  closely  attached  to  the  skin.    Sometimes,  as  a 
^^*^t  of  strains,  this  fibrous  tissue  slowly  but  almost  irre- 
sistibly contracts,  until  the  ring  and  little  fingers,  and  some- 
times even  the  middle  one,  are  rigidly  flexed  into  the  palm  of 
34 
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the  liaiid  so  that  no  treasonable  amount  of  force  can  straighl^*:^ 
them  ag^ain. 

Tlio  first  thing:  to  attmct  attention  is  the  presence  of  a  smiv^ 
hard  nodule  in  the  pahn  of  the  hand,  at  a  point  co r respond  if  ^- 
to  the  lowest  c3f  the  transverse  creases  into  which  the  skin. 
thrown,  and  to  the  interval  between  the  ring:  and  little  flng:^**^ 
It  is  not  painful  unless  pressed  upon  or  roughly  handled,  a  :«c: 
does  not  at  flrst  give  rise  to  any  inconvenience;  there  is  mert^^ 
a  hardened  inelastic  spot,  where  the  tissues  are  bound  to^tl^:^^- 
so  tliat  they  do  not  yield  and  give  way  to  each  other  in  evt"?^ 
movement  as  they  oug-ht.    Soon,  however,  the  skin  begins 
waste  and  lose  its  flexibility;  the  fat  disappears,  and  it 
comes  tied  down  to  the  fascia  beneath  so  firmly  that  it  Ls  pr 
tically   incorporated  with  it.      Then    prolongations    may 
noticed  running  from   this  point  upward  toward  the  wris 
and   downwai'd   to    the  fingers.      Thi*   latter   ai'e   much   tl 
stronger,  and  if  the  process  continues,  the  ring  and  little  flnge, 
become  more  and  more  flexed  by  the  contraction  of  these  banc 
until  they  are  held  down  immovablj^  in  the  palm.     One 
these  two  fingers  is  generally  the  first;  but  often  both  of  tiiei 
suffer,  and  sometimes  the  middle  and  even  the  index  are  affecte*-  ^ 
as  welL    When  the  bending  is  complete,  the  finger  catches  II 
everything  like  a  hook,  so  that  it  is  liable  to  be  pulled  baeP 
and  hurt  at  an^^  moment,  and  becomes  the  source  of  extreuie- 
annoyance  from  the  wa3^  in  which  it  interferes  with  everx" 
action,  even  such  apparently  trivial  mattei^as  shaking  handa^ 

Cause, — Dupuytren  was  the  first  to  point  out  the  caus*^  of^ 
this  deformity,  and  It  has  ever  since  been  known  by  his  name. 
He  showed  that  the  flexion  and  subsequent  ngidity  wen*  du:^ 
entirely  to  the  contraction  of  the  fascia  by  the  side  of  tlie  An- 
gers, and  that  the  tendons  themselves  took  no  shan.'  of  any 
kind  in  its  pmduction.  They  are  and  remain  pei'fectly  fn?c. 
It  is  not,  however,  cjuitt*  so  simple  a  process  as  it  appears  to 
be  from  this;  the  shortening  does  not  take  place  merely  in  one 
direction.  If  the  part,  is  carefully  examined,  the  flrsi  things 
that  is  noticed  is  a  depression  of  the  skin  where  it  is  tied  dovrn 
to  the  tissues  beneath.  The  shrinking  is  general;  the  flbrous 
tissue  contracts  in  all  directions,  and  the  change  is  made  more 
conspicuous  still  by  the  absorption  of  the  fat,  and  the  wajftia^ 
of  the  soft  parts  aa  the  blood-vessels  become  more  and  more 
constricted. 
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It  is  this  which  renders  the  difficulty  of  elfective  treatment 
so  ^reat.  If  the  conl  raetion  merely  took  place  in  one  direc- 
tion^ simple  division  of  the  shortened  hand  would  he  suffleient. 
Unhappily  this  is  rarely  the  case.  The  whoh^  of  the  fibrous 
tissue  of  the  palm  at  the  alfected  spot  becomes  so  dense  and 
rigid  that  such  a  proceeding  scarct^ly  produces  any  eflect. 
The  contraction  is  as  g-reat  in  depth  ;«s  it  is  in  leng-th.  The 
fat  is  absorbed ;  the  muscle  wasted ;  the  skin  loses  it  supple- 
ness and  flexibility,  and  the  texture  is  so  changed  that  in  ad- 
vanced cases  the  whole  of  the  tissue  between  it  and  the  hones 
beneath  appears  to  be  converted  into  a  dense  flbix)us  mass, 
which  creaks  and  gi^ates  under  the  knife  when  an  attempt  is 
made  to  divide  it. 

Much  of  the  interest  that  is  always  expressed  about  this 
deformity  arises  from  its  supposed  connection  with  g-oul.  It 
is  believed  by  many  that  this  alone,  without  injury  of  any 
kind,  is  sufBcitnit  to  produce  it.  It  is  certainly  true  that  it  is 
much  more  common  among  men  than  wom*^n,  and  that  many 
more  cases  are  met  with  in  private  practice  where  gout  is 
frequent  than  among  hospital  patients;  but  it  hardly  seems 
probable  that  this  can  be  the  only  cause. 

If  this  is  the  case,  it  is  not  a  little  singular  that  a  French- 
man should  have  been  the  first  to  give  a  true  account  of  its 
pathology;  and  even  if  the  presence  of  this  complaint  is  ad- 
mitted as  one  of  tlie  reasons  for  the  obstinate  persistence  of 
this  contraction,  it  hardly  seems  probable  that  it  can  be  the 
sole  cause  of  its  commeneenient.  In  a  certain  proportion  of 
cast*s  it  is  impossible  to  obtain  any  history  of  gout,  either  in 
the  patients  themselves,  or  even  in  their  families;  and  though 
it  is  more  commonly  met  with,  it  is  true,  after  middle  life,  it 
certainly  does  occur  long  before.  I  have  seen  it  as  early  as 
one-and-twenty,  and  one  of  the  worst  cases  that  has  ever 
come  under  my  notice  (it  was  so  l>ad  that  one  of  the  Angers 
was  amputated)  was  in  a  man  only  four  years  older. 

Urate  of  soda,  too,  is  rarely  found  in  connection  with  this, 
unless  there  is  a  general  d^^posit  in  otlier  parts  of  the  bod^v; 
and,  so  far  as  I  know,  this  form  of  contraction  lias  never  been 
described  in  connection  with  the  feet,  though  it  is  notorious 
gout  has  a  special  predilection  for  this  region,  and  there  is  a 
layer  of  fascia  in  them  almost  identical  in  structure  and  ar- 
rangement with  that  of  the  palm  of  the  hand.    The  immediate 
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cause  is  either  a  siii^lt%  sudden  strain,  bending-  the  ftng^ers 
back,  or  lon^-continued  irritation,  stirh  as  that  produced  by 
the  constant  pressure  of  a  round-headed  stick  in  the  pahii  of 
the  hand,  especially  during:  convalescence  fronn  illness.  Gout 
veiy  probably  is  one  of  the  conditions  that  predispose  to  its 
occurrence,  but  it  is  aluuist  certain  that  it  is  not  the  only  one. 

It  is  more  com iiion  anions  the  upper  and  middle  classes 
(or J  perhaps,  it  would  be  more  correct  to  say  that  they  more 
commonly  apply  for  relief)  than  aiiiong^  laborers,  because  in 
these  the  hands  are  thoroug^hly  liardentHl  and  trained  to  work 
of  all  kinds,  and  a  strain  ttiat  would  cause  serious  injury  in 
the  one  is  hardly  felt  by  the  otlier.  It  does,  however,  occur 
amon^  out-patients,  especially  amon^^  those  who  areeniployt^d 
in  eng-iiieers*  shops;  I  have  seen  many  such  cases,  and  have 
"been  assured  by  the  men  that  quitt*  half  of  their  number  are 
affected  more  or  less,  only  they  do  not  consider  it  worth  while 
applying  for  relief.  With  regard  to  this  it  is  sif^niflcant  that, 
amouj^  the  class  of  people  who  furnish  the  majority  of  the  out- 
patients in  a  •^^eneral  hospital,  it  is  almost  as  common  among* 
women  as  it  is  amoiijs:  men* 

The  comparative  weakness  of  the  finders  on  the  inner  side 
of  the  liand  is  suificit^nt  to  account  for  the  fact  that  they  are 
alfected  almost  exchisively.  The  muscles  attached  to  them 
are  so  much  weaker  that  they  are  unable  to  stand  a  strain 
that  is  at  all  sudden  or  severe,  and  give  way  before  a  force  the 
others  can  bear  with  ease. 

It  is  the  obstinate  and  progressive  character  of  this  con- 
traction tliat  renders  it  so  serious.  When  once  it  has  com- 
menced, thoug-Ii  it  may  remain  (juiescent  for  lon^^r  periods,  it 
lias  on  the  whole  a  decided  timdency  to  grow  worse  and  woi"i^e. 
In  the  earlier  stages  it  may  be  reheved.or  even  cured*  without 
great  ditTiculty;  in  the  later  ones  this  is  impossible  without 
operation,  and  sometimes  this  condition  becomes  so  bad  that 
tlu*  patient  prefers  the  permanent  and  distressing  defonuity 
of  losing  his  finger. 

Treat ment. — Befort*  contraction  has  made  its  appearance, 
when  there  is  only  a  sum  11  hard  nodule  to  be  felt  beneath  the 
skin,  the  very  simple  device  of  repeatedly  working  the  part 
with  the  thuml)  of  tlie  tjther  hand,  while  the  fingers  supj^rt 
the  back,  is  often  sullicient  lo  arrest  its  progress,  only  it  must 
be  carried  out  regularly  and  systematically.    Rotatory  motion,. 
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with  llie  jifTeet<Hi  fing^er  well  stretched  out,  so  as  to  make  the 
contrartioo  tense,  is  the  most  useful,  clian^iii^  the  direction 
now  and  tlieii,  and  keepinjs:  up  firm  pressui^  all  the  while.  If 
tills  is  carefully  carried  <mt  every  day,  or  better  still  two  or 
three  times  a  day,  and  if  at  the  same  tiuie  further  flexion  is 
checked  by  constantly  straig:htenhi^  out  the  flng-ers  and  the 
palm,  pressinfT  them  spread  out  upon  a  table  or  other  firm  ob- 
ject, the  tendency  can  certainly  be  kept  in  check  for  years. 
Too  often,  however,  this  precaution  is  so  simple  that  it  is  neg- 
lected, and  when  advice  is  songlit  tlie  contmction  is  already 
well  marked  and  the  skin  firmly  adherent. 

Even  then  much  may  be  accomplished  by  the  same  means, 
supplemented  by  the  use  at  ni^ht  of  an  appliance  devised  to 
exercise  a  certain  junount  of  continuous  traction.  In  tlie  later 
stag'CB,  and  after  operations,  some  contrivance  of  this  descrip- 
tion is  essential.  Wlien  the  deformity  is  only  shjtrht,  I  have 
found  an  ordinar^^  %voyden  splint,  firirily  padded  opposite  the 
knuckles,  very  useful.  It  must  be  well  fastened  by  means  of 
straps  and  buckles  to  the  wrist  and  the  two  first  flng-ers;  and 
little  caps  made  of  some  soft  metal,  such  as  thin  sheet  lead, 
fitted  on  to  the  under  surface  between  the  afiected  joints. 
Steady  continuouH  traction  can  tliea  be  nuide  on  these  at  ni^bt 
by  means  of  elastic  bands;  and,  if  the  an^le  is  still  more  than 
a  right  an^^le,  a  great  amount  of  improvement  can  generally 
be  eltected  in  a  comparatively  short  space  of  time. 

Where  the  flexion  is  more  advanced,  or  where  an  operation 
has  been  performed,  so  simple  a  contrivance  is  rarely  sufhcienl. 
It  is  generally  necessary  to  have  an  appliance  constructed  by 
an  instiniment-maker.  The  principle  on  which  they  work  is 
essentially  the  same.  Tbt-re  is  a  broad,  well-padded  metal  plate 
fitted  to  the  back  of  the  hantl,  so  as  to  be  (piit*'  firm,  and  pro- 
vided with  extension  racks  lying  over  the  fingers,  and  bent  at 
an  angle  to  suit  the  deformity.  This  is  buckled  on  of  an  even- 
ing, and  screwed  up  until  the  desirt^d  position  is  obtained. 

The  difliculty  is  to  gi*aduate  the  tension  with  sufficient 
nicety.  On  the  one  hand  the  continued  use  of  the  instrument 
becomes  exceedingly  irksome,  unless  a  certain  amount  of  iuj- 
pi-ovement  is  visible;  on  the  other,  there  is  the  pain  due  to  the 
tension  on  the  fibrous  structures  of  the  palm,  and  the  fear  of 
injury  to  the  skhi  from  pressure.  It  is  a  rough  but  fair  rule, 
when  no  operation  has  been  performed,  to  straighten  out  the 
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flnirers  each  time  as  far  as  the  patient  will  allow  tliem;  and 
then  to  relax  a^in  slig-htly.  Progress  must  be  slow,  and,  if 
the  decree  of  pain  is  at  all  severe,  the  patient,  as  a  rule,  refuses 
to  continue,  and  remains  satisfied  with  a  slig-ht  and  temporary 
decree  of  improvement.  Cai'e  must  be  taken  as  often  as  the 
splint  is  removed,  and  ag'ain  before  it  is  applied,  to  knead  tlie 
tissues  of  the  palm  thoroughly,  and  to  soak  the  hand  in  water 
as  hot  as  can  be  borne;  otherwise  a  gn-eat  deal  of  the  benefit 
that  may  be  derived  from  the  extension  is  almost  certain  to 
he  lost. 

An  immense  amount  of  improvement  in  the  method  of  oper- 
ating has  l>een  effected  in  recent  yeai's  by  the  ing^enuity  of 
various  orthopa?dic  siirg'eons,  and  especially  William  Adams. 
Dui>uytren  himself  merely  made  a  transverse  incision  through 
the  skiQ  and  fasciat  at  the  most  resisting  point,  so  that  when 
the  flns^.»r  was  straig-htened  out  there  was  a  lozenge-shaped 
wound,  the  sidt»s  of  which  might  in  successful  cases  grow  \jo- 
gather.  This,  however,  rarely  happened;  the  wound  ne^irly 
always  liad  to  heal  by  grannlatmg,  and  the  resulting  cicatrix 
possessed,  as  it  always  does  under  tht*se  conditions,  so  great  a 
power  of  contraction  that  the  deformity  was  repi-oduciHl  often 
in  a  worse  degree.  I  have  seen  a  finger  irretrievably  tit*d 
down  within  a  month  by  the  cicatrization  of  a  compaiTitively 
superficial  wound  along  its  under  surface,  not  deep  enough  to 
invnlve  either  the  tendon  or  its  sheath. 

This  was  improved  upon  Hrst  by  Goyrand,  who,  before 
dividing  the  contracting  band,  made  a  longitudinal  incision 
through  the  skin  so  as  to  improve  the  chance  of  primary  union. 
In  some  cases  (tliosL\  for  example,  in  which  the  contraction  is 
deep  rattier  than  abroad,  and  does  not  involve  more  than  one 
linger)  this  answers  fairly  welU  especially  as  the  means  for 
st'curing  early  union  are  much  l>etter  understood  at  thepn.*sent 
day.  The  skin  must  be  drtaclird  fli^t  on  either  side  with  the 
greatest  care,  and  the  band,  besides  being  completely  divided, 
must  be  separated  as  far  as  possible  from  its  deep  connections 
by  incisions  parallel  to  the  surface.  When  so  much  as  this  is 
domv  however,  it,  is  more  satisfactory  to  isolate  the  whole  of 
the  contracted  tissue  from  its  surroundings,  and  remove  It 
bodily.  I  have  known  this  done  on  several  occasions  with  tlie 
most  excellent  results-  Tlie  most  serious  objection  is  timt, 
when  the  adhesions  are  spread  over  any  extent  of  surface,  a 
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great  deal  of  manipulation  is  required  to  detach  the  skin,  and, 
consequently,  there  is  some  danger  of  impairing  its  power  of 
recovery.  If  it  does  perish,  the  wound  that  is  left  is  large, 
though  superficial,  and  there  is  a  great  tendency  to  contraction, 
80  that  in  cases  where  the  lateral  extent  is  considerable  it  is,  as 
a  rule,  advisable  to  select  another  method. 

For  this  reason,  as  soon  as  the  merits  of  subcutaneous 
tenotomy  became  known,  other  methods  were  almost  entirely 
superseded.  At  first  the  band  was  divided  in  one  single  spot, 
without  much  benefit  resulting.  Then  a  totally  different  plan 
was  adopted,  minute  punctures,  as  many  as  may  be  required, 
l)eing  made  wherever  the  contraction  stood  out  prominently 
Iwneath  the  skin,  recollecting  that  the  shrinking  is  a  general 
one,  taking  place  equally  in  all  directions.  The  number  is  not 
regarded  as  of  any  moment.  The  object  is  to  divide  the  con* 
traction  thoroughly,  wherever  it  resists,  and  to  separate  it 
from  the  parts  beneath. 

The  palm  of  the  hand  is  dealt  with  first,  selecting  those 
points  where  the  skin  is  movable  over  the  subjacent  tissue; 
then  each  side  of  the  affected  fingers  by  itself.  The  skin 
wounds  are  scarcely  visible;  there  is  little  or  no  bleeding,  and 
if  they  are  covered  up  at  once,  and  firm  pressure  made  with 
Kttle  pads  of  lint,  they  ought  to  be  perfectly  sound  within  three 
<iays.    No  attempt  at  extension  must  be  made  until  they  are. 

Where  the  position  of  the  fingers  is  such  as  to  allow  it, 
massage  is  of  great  assistance,  both  as  a  preliminary  measure 
and  in  the  after  treatment  of  the  case.  It  loosens  the  attach- 
ment of  the  skin,  gets  rid  of  the  thickened  epidermis,  so  that 
the  wounds  close  more  accurately,  and  does  away,  to  a  great 
^tent,  with  the  necessity  of  detaching  it  from  its  deep  con- 
nection. But  three  clear  days  at  least  must  be  allowed  to  pass 
Wore  the  operation.  There  is  always  a  certain  amount  of 
^yperamia  attendant  on  kneading  and  manipulation,  and 
^der  these  conditions  this  is  not  advisable. 

After  the  punctures  have  healed,  massage  is  of  even  greater 
service.  There  is  no  fear  of  their  being  reopened  if  sufficiently 
firm  pressure  is  employed.  The  surface  is  fixed  in  this  way,  so 
that  no  tension  can  fall  on  them;  while  the  lymph  that  fills  up 
the  interstices  of  the  deep  incisions  is  dispersed,  and  driven  into 
the  absorbents,  so  that  the  amount  of  fresh-formed  cicatricial 
tissue,  and  the  danger  of  recontraction,  are  both  of  them  re- 
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duced  to  a  iiiiiiimurn.  It  is  not  uncotniiioii,  whei*e  the  operation 
has  been  thoroii«:lily  carried  out,  to  find  the  hurd  nodules,  left 
behind  at  first,  beeoiiiin^  siiialler  and  smaller,  until  they 
either  disappear  altogether  or  cease  to  g-ive  rise  to  any  trouble. 
Extension,  by  means  of  instruments,  should  be  steadily 
employed,  at  first  all  day  long>  and  then,  according  to  the 
progress  made,  at  night  only.  The  same  general  rules  must  be 
observed  as  when  no  operation  has  been  performed,  not  going 
too  fast,  for  fear  of  reopening  the  punctures  and  injuring  the 
skin,  or  too  slow,  for  then  the  contracting  bands  will  reform 
and  reproduce  the  deformity.  As  a  rule,  it  is  advisable  to 
make  as  much  progress  as  possibk^  during  the  early  days,  for 
then  the  tissues  that  unite  tlie  severed  portions  are  still  soft 
and  yielding.  If  it  is  to  be  successful,  the  whole  nmst  be  accom- 
plished within  three  weeks,  though  the  appliance  must  be  worn 
for  some  time  longer  on  account  of  the  danger  of  i^econtraction. 
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CHAPTER  XV. 


MUSCULAR  CONTRACTIOX, 


In  speaking:  of  the  results  of  sudden  twists  and  sprains* 
it  was  mentioned  that  the  luuscles  and  tendons  raK^ly  escape 
altog^ether,  and  it  was  pointed  out  that  sometimes,  even  when 
th4»  joints  are  not  concerned,  they  sustain  very  serious  injuries 
from  heing*  erushed  oi*  bruised,  and,  pei'liaps,  lorn  m  two,  in 
the  etTort  they  make  to  save  the  joint.  This,  ho^vever,  is  not 
all.  Though  there  may  be  no  visible  effect  at  the  tinie»  it  is 
not  uncommon  for  chani^es  in  the  nutrition  or  the  activity  of 
the  muscles  to  make  their  appearance  at  a  later  period,  and  to 
become  worse  and  w^orse  as  time  ^oes  on,  until  thc}^  interfere 
sei'iously  with  the  use  of  the  limb,  and  lead,  perhaps,  to  very 
grave  results. 

These  may  be  distin^iished  from  those  already  described 
as  secondary  or  remote.  There  is  no  fixed  time  foi*  their  occur* 
rence.  Tliey  may  appear  withm  tfie  hrst  few  days,  or  ttiree  or 
four  wrecks,  or  even  more  may  pass  w  ithout  any  change  being 
noticed,  and  then*  variety  is  ahnost  unlimited.  Some  are  prob- 
ably the  result  of  inflammation,  as  when  groups  of  extensor 
muscles,  to  the  complete  exclusion  of  the  rest,  waste  or 
atrophy  shortly  after  the  injury;  Others  appear  to  be  de- 
pendent on  some  morbid  condition  of  the  nervous  system. 
Many  are  the  direct  consequence  of  the  accident,  witiiout  whieli 
they  would  nevt?r  have  occun*ed;  many  more,  like  those  com- 
plaints known  as  hysterieah  are  merely  the  local  manifesta- 
tion of  a  general  condition,  detenu intnl  to  one  particular  part 
by  the  occurrence  of  the  accident.  Some  few  are  still  only 
capable  of  a  conjectural  explanation. 

Cramih — In  some  instances  the  muscular  contraction  is  of 
a  very  simple  character,  wdien,  for  example^  after  some  sudden 
stniin,  a  particular  group,  or  set,  becomes  Iiard  and  tense,  and 
passi^s  almost  at  once  into  a  state  of  spasmodic  rigidity.  It 
may  last  for  the  instant  only,  subsiding  of  itself,  and  merely 
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leiiving' the  part  stUr  and  tender  for  the  next  day;  or  if  tli" 
tension  is  not  relieved  it  may  be  kepi  up  until  exliaustion  cuip- 
pels  the  fibres  to  I'elax.  When  this  occults,  as,  for  examplei  in 
internal  derangement  of  the  knee,  the  joint  is  said  to  he  locked* 
So  fur  as  the  patient  hijiiself  is  concerned  it  is  fixed  entirely 
beyond  control.  Except  by  makin;^  use  of  his  hands  to  move 
it,  or  by  placing-  it  in  such  a  position  that  tlie  weight  of  the 
limb  can  bear  upon  it,  he  has  not  the  It*ast  power  over  it.  The 
spasm  does  not  yield  until  the  cause  has  been  removed  by 
manipulation,  or  by  other  suitable  measures.  It  is  the  direct 
result  of  the  strain ;  the  muscles  and  nerves  are  stretched,  and 
their  ends  dragged  asunder,  either  by  the  accident  itself  or  by 
the  displacement  of  some  internal  sttnicture.  This  uct45  us  a 
stimulus*  The  contraction  is  the  result,  and,  until  some  relief 
is  aiforded,  voluntary  movement  is  out  of  the  question. 

The  pain  in  sudden  twists  of  the  loin  or  neck,  wheu»  for  in- 
stance, the  head  is  quickly  turned  round  for  the  purpose  of 
looking  at  something  above  and  behind,  is  in  many  cases  due 
to  this.  The  attack  is  always  sudden;  the  pain  ver^^  severe, 
often  sufficient  to  make  the  patient  cry  out,  and  for  the  mo- 
ment he  feels  as  if  it  were  impossible  to  move.  Then  tlie  httad 
is  slowly  and  cautiously  brought  round  again  to  the  natural 
position  with  a  perceptible  sense  of  ettoH,  In  a  few  of  tbesa 
there  is  dislocation  ijr  ruptui*e  of  some  of  the  slender  muscular 
slips  that  lie  by  the  side  of  the  vertebral  column,  or  bruising 
of  the  delicate  tissue  round  and  between  the  smaller  joints. 
Accidents  of  this  kind  are  well  known  to  occur  occasionally, 
and  some  instances  have  been  already  mentioned.  At  first 
the  symptoms  are  very  much  alike,  but  there  is  rarely  any 
difficulty  in  distinguishing  tlieni  afterward.  Tlie  cramp  due 
to  a  sudden  strain  disappt»ars  much  sooner  than  the  others; 
relief  is  rapid  and  often  spontaneous;  a  fi^eling  of  soreness  may 
persist,  it  is  true,  for  days,  but  the  part  can  be  usetl  at  once 
with  a  fair  degree  of  freedom.  In  the  other  cases,  owin^  to 
the  tearing  and  laceration  at  the  time  of  the  injury,  the  etfecta 
are  much  more  serious.  They  last  a  longer  time,  and  it  is 
oft^n  necessary'  for  the  patient  to  submit  to  a  long  and  careful 
coui-se  of  treatment  before  the  part  is  recovered  sufficiently  ta 
be  used  again  with  comfort. 

The  nmscular  cramp,  which  is  so  common  after  unusual  isx* 
ertions,  among  those  especially  who  have  a  tendency  toward 
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gout,  bears  a  close  resemblance  to  this.    It  is  true  that  the 
immediate  cause  is  very  trivial,  as  a  rule,  and  that  the  con- 
traction rarely  involves  the  whole  of  the  muscle,  but  the  differ- 
ence almost  disappears  if  due  allowance  is  made  for  the  con- 
dition of  the  tissues  at  the  time.    Instead  of  being  fresh  and 
active,  they  are  tired  out  from  overwork;  waste  products, 
probably  of  an  acid  nature,  accumulate  in  their  substance,  and 
there  is  need  of  a  long*  period  of  repose  before  the  blood  circu- 
lating through  them  can  restore  their  strength  and  vigor.    In 
these  circumstances  a  very  insignificant  stimulus  is  sufficient 
to  excite  contraction.    Merely  holding  the  limb  in  an  awkward 
position  will  cause  it.      Some  fibres  are  unduly  stretched. 
Suddenly  they  swell  up,  become  hard,  nodular,  and  painful; 
and  then,  as  they  tire  themselves  out,  slowly  relax  and  be- 
come soft  again,  leaving  the  part  sore  and  tender.    The  mus- 
cles, which  preserve  the  most  perfect  sequence  of  action  so 
long  as  they  are  fresh,  become  more  and  more  irritable  as  they 
are  exhausted,  so  that  their  fibres  are  thrown  into  a  state  of 
irregular  and  spasmodic  contraction  by  stimuli,  which,  under 
ordinary  conditions,  would  not  have  the  least  infiuence  on  them. 
The  remedy  is  to  straighten  out  the  muscle  quietly,  but 
finnly,  with  as  little  delay  as  possible.    The  patient  is  gener- 
ally unable  to  do  it  for  himself,  and  then  it  must  be  done  for 
Wm.    The  head,  for  example,  must  be  steadily  and  firmly 
l)rought  round  until  it  faces  the  opposite  direction.    If  this  is 
done  before  complete  rigidity  sets  in  the  pain  and  tenderness 
are  much  less  severe.    At  the  same  time  great  relief  may  be 
obtained  by  kneading  and  rubbing  any  hard  or  contracted 
mass  that  can  be  felt  under  the  skin,  the  pressure  following 
the  course  of  the  fibres  until  they  relax  and  become  soft  again. 
Where  the  resistance  is  verj'  obstinate  spongiopiline,  or  fiannel 
^'TTing  out  of  water  as  hot  as  can  be  borne,  may  be  applied  with 
benefit,  and  if  the  tenderness  is  extreme  the  rubbing  may  be 
continued  with  an  anodj^ne  liniment.    As  a  rule,  it  is  fairly  easy 
to  make  the  contraction  subside,  but  it  is  as  well  to  caution 
the  patient  to  be  careful  afterward  about  the  position  in  which 
the  part  is  held.    If  the  muscle  is  slightly  strained  again,  or 
kept  in  a  state  of  tension  before  recovery  is  perfect,  the  cramp 
is  very  likely  to  return  at  the  same  spot,  and  be  much  more 
painful. 

It  does  not  seem  improbable,  from  what  is  known  of  the 
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use  of  massage  in  restormg-  the  energy  of  overworked  muscles 
and  relieving  the  pain  of  sudden  sti-ains,  that  great  benefit 
mi^ht  be  derived  from  it  in  those  cases  in  which  the  Umbs  or 
particular  groups  of  muscles  are  liable  to  be  seized  with  cramp 
at  frequent  intervals,  without  then:*  being  any  definite  cause  to 
account  for  it,  other  than  tlie  presence  of  some  impurity  in  the 
blood.  It  has  a  most  wonderful  influence  on  the  circulation 
and  nutrition;  it  relieves  the  exhaustion  of  fatigue  more 
thoroughly  and  rapidly  than  anything  else;  and  it  is  only  rea- 
sonable to  think  that  if  it  were  systematically  apphed  the 
same  effects  would  follow  in  cases  such  as  these* 

Tonic  Contraction. — Myscular  rigidity  after  sprains  is 
not,  howev^er,  always  instantiineous  or  spasmodic;  sometimes 
it  comes  on  quietly  and  slowly,  and  pei^ists  without  any  ap- 
parent i^laxation  for  an  almost  indefinite  time.  It  is  not  pain- 
ful so  long  as  it  is  left  alone;  the  joint  is  merely  held  rigidly 
fixed  in  one  position  until  the  tissues  become  wasted  and 
spoiled  for  want  of  use. 

In  Children.^One  variety  is  ofti*n  met  with  in  children, 
and,  as  Paget  has  sliown,  may  be  regarded  as  in  some  degree 
the  result  of  fear,  though  it  can  hardly  be  due  to  this  alone. 
The  main  featur*»s  in  the  history  are  nearly  always  the  same. 
Some  joint  has  been  slightly  sti^ined;  pei'haps  it  is  the  elbow, 
owing  to  the  w^ay  in  which  children  are  swung  round  by  the 
hands,  A  few  days  after,  it  is  noticed  that  the  arm  is  held 
continuously  in  one  position,  and  then  it  is  found  that  the 
muscles  on  one  side  of  the  limb  are  in  a  state  of  rigid  contrac- 
tion, which  is  maintained  so  long  as  the  child  is  awake.  Any 
attempt  at  straightening  it  out  meets  with  steady  resistance 
and  a  peculiar  elastic  recoil.  If  the  attention  is  diverted,  or, 
in  a  still  givater  degree,  if  the  cliild  is  placed  under  the  in- 
tiuence  of  an  anaesthetic,  the  joint  can  be  moved  freely  and 
easily,  so  that  it  is  clear  there  are  no  adliesions  or  fibrous  con- 
ti^ctions  i*ound.  Nothing  is  out  of  place;  there  is  no  sign  of 
inrtammation;  the  stiffness  is  purely  muscular.  It  cannot  be 
called  voluntary;  children  cannot,  by  any  effort  of  will,  keep  a 
limb  stniight  and  rigid  for  hours;  nor  is  it  due  to  reflex  dis- 
turbance starting  from  the  joint,  for  not  only  does  it  involve 
muscles  (*?,g.,  the  extensors  of  the  knee)  which  would  never  be 
involved  in  this  way.  but  the  contraction  shifts  at  times  rapidly 
from  one  set  to  anothei",  and  even  from  one  joint  to  anotlu*r. 
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It  is  not  even  necessary  that  a  joint  should  be  involved  at 
all.  One  of  the  most  obstinate  cases  I  liave  ever  seen  was  in 
a  boy  who  had  a  small  gran^lion  on  the  back  of  his  wrist;  this 
had  been  I'liptured  subcntaneonsiy  twice  before,  but  each  time 
it  tilled  ag-ain,  as  they  often  will.  If  it  was  ev^en  touched,  all 
the  muscles  on  the  back  of  the  forearm  quite  involuntarily  be- 
came rigid,  so  that  any  attempt  at  bending  the  Angers  caused 
severe  pain.  When  the  ganglion  was  removed  all  the  con- 
traction disappeared  at  once,  and  did  not  i-eturn. 

Now,  in  some  instances,  no  cloiiht,  this  is  the  unconscious 
result  of  fear.  The  joint  has  been  hurt  once,  and  the  chikl  in- 
stinctively keeps  it  stiff  to  prevent  its  being  hurt  again.  But 
this  is  nut  all.  The  child  really  has  not  the  power  of  straight- 
ening otit  the  muscles,  and  the  h>tiger  the  case  lasts  the  more 
marked  the  inability  becomes.  Voluntary  control  is  not  yet 
throughly  developed.  The  (^motional  side  of  the  mind  is 
stronger  than  the  will,  and  muscular  contraction  such  as  this 
takes  place  because  there  is  not  the  power  to  help  it. 

The  diagnosis  seklom  presents  much  difficulty.  Self-con- 
sciousness in  children  Is  not  perfect  i*nough  to  be  constantly  on 
its  guard;  sooner  or  later  something  occurs  to  distract  their 
attention  from  theuiselves,  the  crippled  limb  is  forgotten,  and 
the  rigidity  vanishes,  to  return  again  instantly  if  the  part  is 
touchiHl,  In  sleep,  too,  it  rarely  persists,  and  it  is  seldom 
necessary,  even  in  the  most  doubtful  cases,  to  resoil  to  the  use 
of  anaesthetics.  It  is  quite  exceptional  in  them  for  the  con- 
traction to  last  long  enough  to  excite  any  organic  change  in 
the  muscular  substance  or  the  structure  of  the  joint;  and  the 
mimicry  of  inflammation  is  rarely  perfect.  Either  the  posi- 
tion is  exceptional,  as  wh^n  the  knee  is  kept  straight  instead 
of  flexed,  or  the  temperature  of  the  skin  is  never  raist^d,  or 
something  so  unusual  or  incongruous  is  present,  that  the  sug- 
gestion of  serious  joint  disease  is  put  out  of  court  at  once. 

Treatment. — In  many  of  these  cases,  where,  for  instance,  a 
limb  has  been  kept  obstinately  fixed  in  one  position  for  some 
length  of  time,  it  is  almost  impossible  to  dispr^nse  entirely  with 

tthe  use  of  splints,  hut  it  is  as  well  to  employ  them  as  little  as 
possible.  The  object  is  to  strengthen  the  limb,  and  to  accustom 
the  moscles  to  act  in  obedience  to  the  will,  not  to  confine  them 
or  to  restrict  tbeir  action.  Much  more  may  be  effected  by 
quietl^^  making  the  position  of  the  limb  uncomfortable,  varying 
I ^_ 
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the  method  according'  to  the  particular  circumstances  of 
case.  A  mild  counter-irritant,  for  example,  uvay  be  applieil  in 
the  angle  where  one  surface  presses  on  another:  this  is  gen- 
ei'aily  suflicient  to  induce  the  patient  to  alter  the  position  of 
the  limb,  without  anything  furthei',  but  care  must  be  taken 
not  to  blister  the  skin,  which  is  certa in  to  be  soft  and  tonder  at 
this  spot. 

In  other  cases  it  answei-s  better  to  leave  the  contraction 
entirely  alone,  and  to  divert  the  attention  successively  to 
diffei'ent  parts  of  the  body.  I  have  seen  several  instances  in 
which  this  method  of  treatment  has  been  followed  by  con* 
spicy ous  success;  and  thouj^h  the  cure  may  not  have  been  per- 
manent ^  yet  time  was  j^ained  for  the  adoption  of  other  mea^ 
ures,  and  the  danger  of  degenerative  changes  avoided.  Quite 
recently,  two  children  were  brougrht  to  me  separately  ofi  I  lie 
same  day  for  exactly  the  same  alTectiou,  In  each  a  knee  had 
been  spranied  some  time  before,  and  the  limb  had  IxTome  stiff 
and  rigid  in  a  position  of  extreme  extension.  The  least  at- 
tempt at  bending  it  caused  serere  pain.  There  was  no  heat 
or  redness,  or  any  sign  of  inflammation,  and  certainly  there 
was  no  displacement.  Acting  on  a  suggestion  of  one  of  the 
friends,  a  sniall  blister  was  placed  in  each  cas*^^  on  the  knee  of 
the  opposite  leg»  with  the  best  result ;  free  movement  returned 
within  twenty- four  horn's. 

It  must  not  be  forgotten,  however,  that  this  method  of 
treatment  does  not  aim  at  permanent  success;  it  merely  n?- 
lieves  the  symptoms  of  the  moment,  and  prevents  the  occur- 
rence of  serious  after-consequences.  It  has  no  influence  of  any 
kiml  on  the  v^nl  cause,  which  is  nearly  always  some  disordered 
condition  of  the  general  health.  Until  this  is  set  light  by  mea.s- 
ures,  which,  of  course,  must  vary  in  each  individual  case,  it  b 
almost  ho|)eless  to  look  forward  to  any  lasting  beneflt  from 
other  plans. 

Iti  Adults. — Muscular  rigidity  of  this  description  Is  not 
confined  to  children.  It  is  nt*arly  as  common  in  young  adult 
hfe  in  one  S4%x  as  well  as  the  other*  and  is  liable  to  be  followed 
by  consequences  of  a  much  more  serious  character.  Bomctim^s 
it  come  on  suddenly,  so  that  the  patient  on  waking  up  of  n 
morning  is  unable  to  straighten  out  a  limb;  sometimes  it  is  m 
slow  and  gradual  that  no  one  can  quite  call  to  mind  when  il 
first  appeared;   there  has  only  been  a  stiffness,  increasing 
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gradually  from  day  to  day,  until  some  accidental  circumstance 
calls  attention  to  it. 

Many  of  these  cases  resemble,  in  their  chief  features,  those 
already  described.    They  are  in  reality  the  result  of  defective 
voluntary  control.    Mental  power  has  either  never  been  de- 
veloped thoroughly  or  else  it  is  not  exercised.    It  may  be  that 
it  has  remained  in  the  state  so  characteristic  of  childhood,  or 
that  it  has  become  entirely  subordinate  to  an  excessive  long*- 
ing  for  sympathy.    Whatever  it  is,  the  cause  is  not  anj-  mis- 
chief in  the  joint;  there  is  no  disease  or  inflammation  in  the 
part,  thougrh  there  may  be  a  close  resemblance  to  i,t.    How- 
ever serious  the  final  result,  and  it  may  end  in  complete  loss 
of  use,  at  any  rate  at  the  be^nning,  the  contraction  can  only 
l)e  regarded  as  the  local  expression  of  a  constitutional  weak- 
ness, w^ich  may  show  itself  in  a  variety  of  ways. 

Simulation  of  Joint  Disease. — The  most  striking  feature 
about  it  is  the  way  in  which  it  can  imitate  real  disease.  The 
resemblance  is  sometimes  extraordinary.  In  the  one  case  the 
joint  is  inflamed  and  the  muscles  are  tightly-  contracted,  be- 
cause the  least  movement  of  the  bones  causes  intense  pain ;  in 
theother,  the  rigidity  is  merely  the  act  of  an  emotional  or  an  ex- 
cited frame  of  mind,  of  little  importance  in  itself,  and  serious 
only  in  proportion  to  the  likelihood  of  its  continuance  and  the 
secondary  changes  that  follow.  Yet  the  difficult 3"  is  some- 
times extreme,  and  it  is  not  lessened  by  the  fact  that  it  is  ad- 
visable to  come  to  a  definite  conclusion,  and  adopt  suitable 
nieasures  as  soon  as  may  be.  Whatever  the  cause,  if  left  to 
iteelf  it  is  a  condition  only  likely  to  become  steadily  worse. 

Fortunately,  the  evidence,  if  it  is  properly  interpreted,  is 
clear  and  distinct  in  the  gi'cat  majority  of  cases.  In  some,  the 
first  glance  is  enough.  There  is  a  certain  order  and  regularity 
present  in  the  symptoms  when  a  joint  is  inflamed;  they  vary, 
Jt  is  true,  according  to  the  joint,  but,  for  each  individual  one 
they  are  fairly  constant,  and  if  there  is  any  glanng  inconsis- 
tency, such  as  is  met  with  sometimes,  the  idea  of  inflammation 
may  be  set  aside  without  hesitation.  In  others,  however,  the 
question  is  not  so  easily  answered,  and  it  is  only  after  repeated 
examination  and  the  most  careful  weighing  of  evidence  that 
such  a  conclusion  can  be  formed. 

The  previous  history  is  of  very  little  use.  Verj-  often, 
without  the  least  intention  of  deceiving,  it  is  entirely  mislead- 
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iiig:.  If  at  any  time^  no  matter  how  remote^  there  was  an  ac- 
cident, the  symptoms  are  always  dated  from  it,  and  if  notliin 
deserving  of  such  a  name  can  be  remembered,  repeated  ques- 
tioning is  sure  to  su^^est  it  at  length.  It  is  only  in  accordance 
with  human  nature  that,  as  a  result  of  continutnl  trying,  vague 
i^ecoUection  should  become  a  definite  picture,  the  details  gi'ow- 
ing  more  and  more  circumstantial  each  time  until  the  whole 
thing  is  clear,  and  the  friends  at  least  are  thoroughly  con- 
vinced. As  a  matter  of  fact^  it  is  not  unusual  for  them  to  be 
much  more  certain  on  such  a  point  as  this  than  the  patient 
himself. 

Nor  is  any  great  degi*ee  of  help  to  be  deriveii  from  the 
position  of  the  limb.  In  cases  of  emotional  contraction  in  cliil- 
dren  it  is  often  unusual  or  inconsistent  with  the  prci^ence  of  ui- 
tlammation,  as  when  the  knee  is  kept  rigidly  extended,  but  in 
adults  it  is  commonly  identical  with  that  assumed  in  real  dis- 
ease. So  with  tlie  localit^^  in  w^hich  pain  is  felt.  This  may 
correspond  exactly,  even  in  such  strange  features  as  pain  on 
the  inner  side  of  the  knee  when  the  hip  joint  is  inflamed. 

Sometimes  the  difficulty  is  increased  by  the  addition  of 
symptoms  that  are  ordinarily  regarded  as  characteristic  of 
inflammation.  The  part,  for  example,  may  be  swollen,  and  the 
temperature  of  the  skin  raised;  there  may  even  be  a  distinct 
blush  upon  the  surface;  but  close  examination,  even  in  cases 
such  as  these,  nearly  always  reveals  their  true  character.  The 
increase  in  size,  for  example,  is  never  very  distinct;  often  it 
appears  to  be  more  considerable  than  it  is,  from  the  wasting 
of  some  of  tlie  tissues  and  the  passive  collection  uf  fluid  in 
others;  the  rise  of  temperature  (wiiich  should  always  lx>  esti- 
mated by  a  surface  theruiometer;  thi'  liand  may  easily  be  de» 
ceived)  is  never  above  that  which  is  normal  in  tht-  more  pro- 
tected  parts  of  the  Ixxiy,  and  the  blush,  if  it  w^ere  really  due 
to  inflammation,  w^ould  indicate  a  degree  of  severity  that  \& 
certainly  not  })resent. 

In  many  instances  information  may  be  gained  from  the 
length  of  time  that  has  elapsed  since  the  accident,  or  at  least 
since  the  commencement  of  the  symptomSp  Muscular  rigidity 
is  one  of  the  earliest  signs  of  inflammation,  but  it  never  n*- 
mains  the  only  one.  At  a  very  early  period  others  are  sure 
to  make  their  appearance,  and  as  they  become  more  nuraerouK 
and  more  marked  the  diagnosis  becomes  more  easy.    £mo- 
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tional  contraction,  on  the  other  hand,  may  last  for  an  indefinite 
period  with  no  further  changes  than  that  which  has  been  already 
described  as  the  result  of  prolonged  inaction. 

Unhappily  the  methods  that  are  so  successful  in  children 
do  not  give  nearly  such  certain  e^idence  in  the  case  of  adults. 
In  the  former  it  is,  comparatively  speaking,  easy  to  divert  at- 
tention from  a  suspected  joint,  so  that  if  it  is  not  inflamed  the 
tonic  contraction  of  the  muscles  quietly  disappears  and  the 
an^le  changes.  In  the  latter  it  is  much  more  difficult.  Chance 
moments  of  forgetfulness  seldom  present  themselves  in  them, 
and  the  case  may  be  watched  for  a  very  considerable  time 
without  any  change  being  detected. 

Sometimes  after  all  the  evidence  has  been  carefully  weighed 
it  seems  impossible  to  arrive  at  a  definite  conclusion.  There 
is  then  only  one  alternative;  the  patient  must  be  placed  under 
an  anaesthetic  This  rarely  fails.  The  joint  may  then  be  ex- 
amined without  the  least  pain;  the  muscles  are  completely 
relaxed;  the  movements  are  not  interfered  with;  and  it  be- 
comes possible  to  ascertain  definitely  how  much  of  the  rigidity 
is  due  to  spasmodic  contraction,  and  how  much  to  other  causes. 
It  often  happens  that  a  limb,  apparently  as  rigid  as  a  bar  of 
iron,  becomes  perfectly  flexible  as  soon  as  sensibility  is  lost. 

There  is,  too,  as  Paget  has  pointed  out,  another  advantage 
to  be  gained  by  doing  this.  Valuable  information  may  often 
^  obtained  by  carefully  watching  the  condition  of  the  muscles 
^hile  the  patient  is  coming  roimd  again.  If  the  rigidity  is  due 
to  the  pain  of  an  inflamed  joint  they  begin  to  contract  and 
steady  the  bones  long  before  consciousness  has  returned;  and 
ttey  do  it  so  gradually  and  imperceptibly  that  it  is  almost  im- 
possible to  say  when  the  change  commences.  Tlie  rigidity  is 
*n  instinctive  act, independent  altogetluT  of  the  mind  or  of  the 
%her  cerebral  centres,  and  it  returns  of  itself  long  before 
ttese  have  reassumed  their  influence.  When,  on  the  other 
hand,  no  such  cause  is  present,  the  relaxation  continues  until 
some  notice  is  taken  of  it;  then  it  disappears  almost  instan- 
taneously, and  the  muscles  become  even  more  rigid  than  they 
▼ere  before. 

At  first  sight  it  appears  improbable,  but  it  is,  nevertheless, 
true,  that  the  danger  of  overlooking  the  presence  of  inflamma- 
tion is  not  nearly  so  great  as  that  of  imagining  that  it  exists 
when  the  real  cause  is  the*  lack  of  voluntarv  control  and  pro- 
35 
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loni^red  disuse.    It  is,  comparatively  speaking-,  rare  for  d 

even  of  such  an  obscure  and  deep-seated  joint  as  the  hip,  t#  *- 

he  mistaken  for  hysteria ;  the  opposite  is  much  mnn*  roumunv 

Not  Merely  HysterixL — This,  however,  is  not  the  only  reiisoi 
why  these  cases  of  emotional  contraction  deserve  special  at-^ 
tent  ion.  There  is  another  danger  to  which  they  are  exposi^d,  < 
scarcely  less  serious  and  infinitely  more  frequent*  It  is  one  of 
the  commonest  mistakes  to  reg^ard  a  case  in  which  it  is  dear 
there  is  no  inflammation,  merely  as  hysterical,  and  to  dismiss 
it  summarily  as  the  product  of  some  transient  phase  of  menial 
emotion.  The  joint  is  hysterical,  and  that  is  enoug-h;  local 
treatment  is  not  required ;  indeed,  it  is  considered  by  many  to 
be  actually  injurious,  as  it  tends  still  further  to  attract  the 
attention  of  the  patient  to  the  part;  general  measures  only 
are  recommended,  and  the  contraction  is  left  entirely  to  itself. 

The  result  might  be  anticipated.  As  I  have  described 
already,  a  part  that  is  kept  at  rest  and  Jiever  used  cannot  re- 
main healthy;  certain  changes  inevitably  make  their  appear* 
ance;  they  need  not  be  gross  ones,  or  produce  conspicuous 
alterations;  the  nutrition  of  the  part  suffers,  and  that  is  quite 
enough;  the  tissues  are  impoverished  and  lose  the  power  of 
working  with  that  complete  unconsciousness  and  absence  of 
efl'ort  which  is  so  characteristic  and  striking  a  feature  of 
health. 

A  good  example  of  this  may  frequently  be  met  with  in  the 
case  of  the  arm,  because,  from  the  ease  with  which  the  shouldfi*- 
blade  moves  upon  thecliest  tlie  shoulder-joint  itself  can  be  kej»t 
almost  at  rest  for  an  indefinite  period  without  attracting  much 
attention.  The  pati*^nt  is  almost  always  a  young  girl;  them 
may  be  a  history  of  injury;  more  often  this  cannot  Ix*  relied 
on;  or  there  may  have  been  some  mental  trouble.  At  any 
rate,  there  is  sure  to  have  been  something  that  either  receives^ 
or  wants,  the  constantly  and  loudly  expn^ssed  sympathy  of 
othei^.  The  symptoms  at  first  do  not  seem  in  any  way  imp*«r- 
ative;  there  is  always  a  certain  amount  of  pain,wiiich  is  borne 
.with  much  resignation;  and  the  movement  of  the  part»  is  eon- 
strained  and  awkward,  especially  when  any  attempt  is  made 
to  raise  the  hand  above  the  level  of  the  shoulder;  but  there 
is  nothing  apparently  serious  until  the  part  is  examined  and 
compared  with  the  opposite  side.  Then  it  is  found  that  all  the 
time  tlie  slioukler-juint  itself  has  been  kept  perftn^tly  quiet,  and 
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tbat  the  clumsiness  is  due  to  the  attempt  that  has  heen  made 
by  one  joint  to  supply  the  place  of  two.  The  muscles  are 
vrasted;  the  hony  prominences  stand  out  unduly;  the  rounded 
contour  is  lost;  the  arm  cannot  be  lifted  from  the  side;  rotat- 
ing the  limb  is  almost  impossible ;  the  soft  tissues  round  the 
joint  have  become  firm  and  unyielding,  and  the  patient  is  un- 
able to  raise  the  hand  to  the  back  of  the  head.  The  joint  is 
almost  rigid ;  the  whole  of  the  movement,  or  nearly  the  whole, 
is  apparent  only,  and  is  really  due  to  the  freedom  and  ease 
with  which  the  shoulder-blade  glides  upon  the  chest. 

A  joint  in  this  condition  cannot  be  called  hysterical.    It  is 

of  no  consequence  whether  it  originated  in  hysteria  or  not. 

The  starting  point  of  the  contraction  may  have  been  an  injury, 

or  it  may  not;  that  has  nothing  to  do  with  it.    The  joint  has 

been  kept  at  rest  and  never  used;  its  tissues  are  starved  and 

wasted;  and  they  are  unable  to  do  their  work.    It  is  no  longer 

a  question  of  want  of  voluntary  power;  the  muscles  are  rigid 

and  the  soft  tissues  round  are  stiff  and  unyielding;  and  until 

their  natural  condition  is  restored  by  local  measures  the  part 

cannot  work,  whether  the  patient  has  the  power  to  will  it  or 

Bot   The  fault  may  have  been  that  of  the  patient  originally, 

but  now  it  has  passed  entirely  out  of  her  control. 

This  is  even  more  serious  than  it  appears  at  first  sight.  A 
joint  that  is  stiff  and  painful  is  always  liable  to  become  the 
seat  of  hysteria,  even  when  this  is  not  the  cause.  The  patient's 
health  suffers;  every  attempt  at  movement  causes  pain;  the 
existence  of  the  joint  is  continually  being  forced  upon  the  mind, 
.  it  is  impossible  to  forget  its  condition,  and  at  length  it  maj" 
happen  that  from  this  alone,  even  in  those  who  are,  compara- 
tively speaking,  strong  of  will,  a  condition  closely  resembling 
hysteria,  if  not  identical  with  it,  becomes  developed.  It  is  for 
this  reason  that  active,  vigorous  local  treatment,  such  as  I 
have  described  already  in  speaking  of  the  effects  of  prolonged 
disuse,  is  so  essential  in  the  treatment  of  what  are  called  hys- 
terical joints.  Until  the  nutrition  is  thoroughly  restored,  and 
the  tissues  have  recovered  their  natural  power,  it  is  hopeless 
attempting  to  effect  any  improvement  hy  general  methods. 
The  two  lines  of  treatment  must  be  carried  on  together;  one 
without  the  other  is  almost  us(»less.  It  savors  of  the  ridiculous 
to  assure  the  friends  of  a  patient  that  if  the  condition  of  the 
joint  could  only  be  forgotten  i-ecover^-  would  follow  at  once. 
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when  all  the  time  the  tissues  are  too  wasted  to  do  their  work, 
and  the  least  attempt  at  movement  causes  pain. 

Muscular  Contrctct ion  from  other  Causes, — ^Nowand  then 
instances  are  met  with  which  cannot  be  explained  by  any  of 
these  causes.  Some  accident,  apparently  quite  trivial  in  char- 
acter, is  followed  by  persistant  muscular  contraction,  without 
the  least  trace  either  of  hysteria  or  inflammation  to  account 
for  it.  One  of  these  that  came  under  my  notice  recently"  was 
in  many  ways  most  striking.  The  patient  was  a  young*  man^ 
tall,  and  of  g:ood  muscular  development.  While  at  sea,  about 
a  twelvemonth  before  I  saw  him,  he  had  straine<l  his  knee  in 
getting  out  of  the  hatch.  His  account  of  tlie  accident  was 
perfectly  clear.  He  had  to  take  a  step  of  ^eat  height  to  ob- 
tain a  purchase  for  his  foot,  and  to  raise  hhnself  up  at  the 
same  time  with  his  hands;  while  doinfr  this,  pulling  on  his 
knee  joint  with  all  the  strength  of  which  he  was  capable,  from 
a  position  of  extreme  flexion,  he  felt  something  snap;  there 
was  a  mouaent  of  intense  pain,  and  he  fell  back  almost  heli> 
less.  When  bis  knee  was  examined  it  was  full  of  fluid,  but 
tliei-e  was  no  displacement,  and  it  was  not  locked.  It  %vas 
thought  at  the  time  that  it  was  merely  a  sprain,  and  that  if  it 
was  kept  bandaged  for  a  week  it  would  get  <[iute  welL  In 
spite  of  this,  however,  it  was  nearly  a  month  before  he  could 
rest  any  weight  on  it;  and  even  before  this  he  noticed  that 
the  muscles  which  bend  the  joint  were  slowly  contracting,  and 
that  he  was  gradually  losing  the  power  of  straightening  it 
out*  This  grew  worse  and  worse,  until  at  length  he  was  so 
disablr*d  that  he  was  forced  to  lay  up  and  consult  a  surgeon, 
who  placed  liim  under  an  anaesthetic  and  straightened  the  limb 
by  main  force.  He  could  w^alk  better  after  this,  but  he  w^as 
still  compelled  to  Avear  a  leather  splint  to  keep  the  joint  ex- 
tended. As  soon  as  lie  left  it  otT  the  knee  began  to  bend  itself 
in  a  manner  entirel}^  beyond  control,  and,  of  a-  morning  par- 
ticularly, it  was  only  after  great  effort,  and  %vith  much  pain, 
that  he  was  able  to  stand  upright.  To  complete  his  misfort- 
une, he  had  slipped  oiT  the  ciu'b  stone  and  sprained  his  knee 
again  only  a  few  days  before.  Since  this  the  loss  of  control 
had  been  worse  than  ever;  it  was  only  with  the  greatest  etTort 
that  he  could  get  the  limb  straight  at  all;  the  morning  that  I 
saw  him  lie  had  fainted  twice  in  the  attempt;  his  health  was 
failing,  and  be  w;ks  reduced  by  pain,  and  by  the  loss  of  his  ap- 
pointment, almost  tu  a  state  of  despair. 
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On  removing  the  splint  it  was  at  once  apparent  that  the 
whole  limb  was  wasted  to  a  certain  extent  from  pressure,  but 
mainly  from  disuse.  There  was  no  discoloration,  swellin^i  or 
pain;  and  the  only  tender  spot  was  the  one  on  the  inner  side 
of  the  knee  eap,  of  which  ahnost  all  patients  complain*  Tiie 
muscles  on  the  front  of  the  thigh  had  sutTered  most  severely; 
the  flexor  ones  at  the  back  felt  unosuall;^'  firm  and  Iiard,  though 
their  bulk,  as  compared  with  those  of  the  opposite  side,  had 
diminished  too.  The  stran#jrest  thing"  was,  that  while  looking- 
at  him,  the  knee  g-raduall^'  be^an  to  bend,  until  in  about  thi'ee 
minutes  it  had  reached  a  ri^ht  an^jrle  without  the  patient  hav- 
ing the  least  power  of  preventing:  it.  The  movement  was  per- 
fectly smooth  and  quiet.  Tliere  was  no  cnimp;  the  liam- 
string^  felt  somewhat  firmer,  and  that  was  alL  It  required 
the  exercise  of  very  considerable  strength  to  brin^  the  limb 
again  into  a  straight  position. 

I  reconunended  at  Ilr-st  that  the  limb  should  be  thoroughly 
encased  in  a  plaster  of  Paris  splint,  thinking  that  the  muscles 
would  soon  become  tired  out  by  the  imyieiding  resistance,  as- 
sisted by  the  pi-essure,  but  it  was  of  no  use;  and  after  being 
on  for  a  few  hom-s  it  had  to  be  removed  on  account  of  the 
pain.  It  did  not  seem  advisable  to  try  the  action  of  local 
sedatives;  the  case  had  lasted  too  long  for  them  to  be  of  any 
])ermanent  service,  and  the  patient  would  not  suhmit  again  to 
an  an^esthestic,  so  that  it  was  not  possible  to  manipulate  the 
joint  freely.  Under  these  conditions  I  determined  to  try  the 
elf ect  ^t  faradization,  applied  to  thi^  weaker  muscles  on  the 
front  of  the  limb,  and  met  with  the  most  surprising  success* 
During  the  first  application  he  was  able  to  extend  the  limb 
with  much  greater  ease,  and  after  the  third  he  could  do  it 
himself,  when  the  current  was  not  being  applied.  In  short, 
he  was  completely  cured,  and  retui^ned  to  his  occupation, 
though'  tlie  lijnb,  when  I  saw  him  again  some  months  later, 
had  not  yet  regained  its  normal  proportions. 

There  can  be  no  reasonable  doubt  that  in  this  case  the 
muscular  contraction  was  the  re^sult  of  the  sprain,  though  un- 
happily it  was  impossible  to  ascertain  what  was  the  precisi* 
nature  of  the  injury  that  had  befallen  him;  and  no  one  who 
saw  him,  and  who  witnessed  his  anxiety  to  return  to  duty, 
would  have  t.*ntertained  for  a  monient  the  suspicion  of  hysteria. 
What  may  have  been  the  explanation  of  the  unbalanced  con- 
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traction  is  very  doubtful.  It  seemed  as  if  the  nerves  supplying* 
the  weaker  muscles  were  unable  to  convey  a  sufficiently  pow- 
erful stimulus;  that,  to  use  the  phrase  adopted  by  Vivian 
Poore  in  his  Bradshawe  lecture,  they  were  blocked,  so  that 
the  tonic  contraction  of  the  other  muscles  gradually  overcame 
them.  The  muscular  substance  itself  seemed  equally  affected 
on  both  sides  of  the  limb,  so  that  it  could  scarcely  have  been 
due  primarily  to  this;  and  there  was  no  reason  to  believe  that 
the  mental  determination  of  the  patient  was  in  any  way  defect- 
ive. It  is  possible,  it  is  true,  that  a  condition  of  irritation 
may  have  been  induced  in  one  of  the  nerve  twigs  supplying 
the  interior  of  the  joint  by  the  changes  following  the  sprain, 
and  that  it  had  travelled,  after  the  fashion  of  the  neuritis  de- 
cribed  by  Erb,  to  the  muscular  branches  supplying  the  flexors, 
stimulating  them  to  increased  and  disproportionate  vigor; 
but,  if  this  were  the  case,  it  is  difficult  to  understand  how  it 
was  so  easily  cured.  Whichever  explanation  is  correct,  it  re- 
mains an  example  of  muscular  contraction,  persisting  for  over 
a  twelvemonth  after  a  sprain,  not  due  to  inflammation  or 
hysteria. 


CHAPTER  XYI. 

MUSCULAR  WASTING. 

WASTlNa  of  the  muscles  is  another  common  consequence  of 
sx>i:'^i»ins.  They  lose  their  tone;  the  firm  elastic  sensation  when 
tli.ey  are  pressed  on  with  the  finger  disappears;  the^'^  feel  soft 
aiii.d  pulpy;  their  strength  diminishes  and  their  size  decreases 
uxitil,  in  extreme  cases>  they  may  seem  to  have  disappeared 
&ltK>^ther,  so  plainly  and  distinctly  does  the  outline  of  the 
tK>iie8  show  itself  through  the  skin. 

Degeneration  from  Disuse. — There  may  be  many  different 

r'easons  for  it.    Want  of  exercise,  for  example,  may  induce  it. 

A  limb  kept  perfectly  at  rest  and  never  used,  of  course,  must 

waste.    The  structure  of  the  tissues  degenerates;  they  either 

^>ecome  infiltrated  with  fat  or  replaced  by  it  to  such  an  extent 

sometimes  that  the  real  amount  of  wasting  is  concealed.    The 

niuscles  in  some  cases  appear  to  retam  their  normal  shape  and 

size;  the  outline  of  the  limb  is  nearly  perfect,  but  the  vigor 

and  strength  are  gone,  and  everything  feels  soft  and  inelastic 

to  the  touch.    In  others,  when,  for  instance,  the  patient  is 

suffering  from  some  disease  that  drains  all  his  strength  away, 

the  wasting  is  so  extreme  and  the  amount  of  fat  deposited  so 

slight  that  they  seem  to  have  vanished  altogether,  and  to  leave 

the  bone  covered  in  by  nothing  but  skin. 

This  change  is  a  general  one;  it  affects  all  the  muscles — 
indeed,  all  the  tissues  of  the  limb  alike;  no  set  or  group  suffers 
perceptibly  more  than  the  rest;  and  unless  the  constitutional 
affection  from  which  the  patient  is  suffering  is  such  as  to  pre- 
<^tade  it,  the  prospect  of  recovery,  so  far  as  the  muscles  are  con- 
cerned, is  exceedingly  good,  even  in  extreme  cases.  There  is 
lilitle  or  no  destruction  of  the  living  active  portion  of  the  mus- 
cle. No  matter  how  diminished  in  size  or  strength  the  residue 
Daay  be,  as  soon  as  it  is  exercised  and  the  circulation  through 
the  limb  increased  by  general  treatment  (especially  a  liberal 
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supply  of  food),  assisted  by  local  measui^s,  such  as  massag-e 
and  g-alvanisiii,  the  size  and  streng-th  return,  and  in  the  ma- 
jority of  instances  the  wliole  of  the  furiiier  vig-or  is  reg-ainecL 
I  have  seen  this  happen  on  more  than  one  occasion  when  there 
literally  did  not  seem  a  particle  of  muscle  left. 

Wasting  from  Compression,— V^'^^tm*^  of  a  description  in 
some  respects  similar  to  this  occurs  with  g'reat  rapidity  under 
the  use  of  constant  compression.  The  worst  form  is  caused 
by  the  constriction  of  an  elastic  banda^\  Sometimes  after 
sprains  it  is  thoug-ht  advisable  to  wear  one  of  these.  If  there 
has  been  a  g^reat  deal  of  elfusioii  into  the  cavity  of  the  joint, 
especially  if  it  has  been  allowed  to  remain  unabsorbed  for  any 
leufiTth  of  time,  the  capsule  becomes  softened  and  stretclies 
until  it  fails  to  exert  any  pressure  on  its  contents.  It  becomes 
loose  and  flaccid,  and  there  is  a  continual  sensation  of  insecurity 
and  want  of  stren;^th.  The  joint  itself  is  actually  firm  enou^-li, 
but  the  patient  does  not  feel  that  it  can  be  trusted  as  it  was 
before.  What  is  the  reason  of  this  is  not  certain ;  it  is  prob- 
ably depejulent  on  the  nerves  that  supply  the  joint,  for  the 
same  complaint  is  made  of  muscles  when  the  sheath  of  their 
tendons  is  distended ;  and  it  certainly  supplies  a  veiy  strong- 
argument  in  favor  of  removing*-  the  suqilus  fluid  from  a  joint 
after  an  injury,  by  some  means  or  other,  with  as  little  delay 
as  possible.  However  this  may  be,  when  the  capsule  has  been 
left  in  this  condition  a  patient  often  feels  the  greatest  comfort 
from  the  use  of  an  elastic  support,  such  as  an  anklet  or  knee- 
cap; and,  wearing  it  at  i\vi>t  only  when  he  is  taking  exercise^ 
gradually  contmues  it  until  it  is  scarcely  left  olT,  even  at  night* 
The  result  may  be  imagined.  In  a  short  time  a  wasted  band 
is  seen  all  ronnd  the  1iml>  corresponding  accurately  to  the  size 
of  the  elastic;  the  superficial  structures  are  more  alTected  than 
the  deeper  ones,  owing  to  the  way  in  which  the  blood  is  kept 
constantly  stjueezed  out  of  them;  iind  where  a  muscle  lies  next 
the  skin,  with  a  broad  llat  surface  of  bone  beneath,  it  is  wasted 
to  such  an  extent  that  its  presence  can  scarcely  bo  recognized, 
and  years  may  elapse  before  it  recovei^i.  Such  :ippUances 
may  be  used  when  any  very  unusual  degree  of  exertion  Is  un- 
dertaken, for  just  the  same  reason  that  laborers  strap  a  piece 
of  leather  tightly  round  tlie  wrist,  but  nothing  can  be  worse 
than  wearing  them  habitually. 

These  kinds  of  wasting  are  not  limited  to  spi^ins,and  their 
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inrtueiice  is  not  confined  to  the  muscles;  they  are  clue  to  gen- 
eral causes,  and  :itTi:*et  all  the  tissues  of  the  limh,  though,  ovv- 
ijig  lo  their  vascularity  and  softness  of  texture,  there  are 
diM'erences  in  degree.  Othei's  are  the  du^ct  consequenee  of 
these  injuries,  and  are  dilferent  in  many  points.  Tliey  have 
no  relation  to  disuse;  are  not  the  result  of  compression;  do 
not  involve  equally  all  the  muscles  of  the  liuih;  are  not  due  to 
fatty  degeneration;  and  what  is  more  serious  and  more  im- 
portant than  all  the  rest  together,  unless  active  measures  are 
taken,  sometimes  show  little  or  no  tendency  to  recover. 

IVasting  n/  Extensor  Muavleji  Onbj, — One  of  tliese  alfects 
the  extensor  muscU*s  almost  exclusively,  and  is  remarkahh* 
both  for  thr  wry  early  i)enod  at  which  it  shows  itself  antl  the 
rapidity  of  its  progress.  I  have  been  able  to  detect  a  distinct 
change  in  the  tone  of  a  muscle  three  days  after  a  sprain,  and 
it  is  common  for  the  diminution  in  size  to  be  visible  at  the  end 
of  a  week.  Simple  ivst,  no  matter  how  complete,  does  not 
produce  the  same  result  in  anything  like  tiie  time.  The  wast- 
ing, too,  is  often  extreme;  a  few  weeks  after  the  receipt  of  a 
strain  or  blow  the  bony  prominences  nuiy  stand  out  with  great 
hollows  between, so  as,  for  tlie  moment,  to  give  rise  to  the  idea 
that  something  is  out  of  joint. 

Only  the  exteiisoi'  nmscles  are  affected,  and  the  broad  ones 
of  coarser  texture,  such  as  those  covering  over  the  hip  or 
shoulder,  suffer  most,  even  when  full  allowance  is  made  for  tlie 
peculiarity  of  their  shape.  In  these  two  situations  in  particu* 
lar  the  elTeet  is  so  considerable  that  it  rarely  escapes  notice, 
and  often  is  suflicieut  to  attract  the  attention  of  the  patient 
even  before  anything  is  said  about  it. 

At  lirst  the  wasting  is  limited  entirely  to  this  particular 
group;  the  deltoid,  for  example,  which  gives  the  shoulder  its 
smooth  and  rounded  outline,  is  the  earliest  to  show  the  change; 
then  it  spreads  to  those  that  cover  in  the  shoulder-blade  l)e- 
hinil.  Only  afler  it  has  histed  some  considerable  time  doi^s  it 
involve  the  rest,  and,  as  the  whole  of  the  limb  is  affected  luow 
or  less,  then  probably  as  the  result  of  confinement  and  disuse 
rather  than  anything  else.  The  ati'ophy,  too,  in  these  cases 
is  simple,  and  bears  no  relation  to  fatty  degeneration.  This 
may  set  in  later,  and  involve  all  the  muscles  of  the  limb,  es- 
pecially if  it  is  allowed  to  remain  unused  for  any  length  of 
tune;  but  as  Valtat,  in  particular,  has  shown*  both  by  experi- 
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nients  and  clinical  observation,  the  two  processes  are  essentially 
different. 

Many  suggestions  have  been  offered  in  explanation  of  this^ 
but  the  most  reasonable  is  that  which  refers  it  to  influence^ 
exerted  through  the  nerves  supplying  the  joint.  Rome  have 
supposed,  as  it  is  common  in  the  shoulder,  that  it  is  tlie  ix^sult 
of  injury  to  a  nerve  which  winds  round  the  bone  in  such  ib 
position  that  it  might  easily  be  bruised  in  falls  or  strains. 
But  even  if  this  were  to  happen,  it  does  not  follow  tliat  the 
muscles  would  become  wasted  in  this  way.  Tliey  cei'tainly  do 
not  when  the  ulnar  nerve  is  bruised,  and,  as  a  matter  of  fact> 
the  w*asting  is  not  limited  to  the  muscles  supplied  by  this 
particular  branch,  but  involves  all  those  whicli  straighten  out 
tlie  joint,  and  which  are  not  in  any  way  connected  with  it; 
nor  would  this  explanation  be  of  any  service  in  the  case  o< 
other  joints,  such  as  the  hip  or  knee* 

Wasting  fram  ItiJiaiiimation,~Wn^iingot  this  description 
may  be  taken  as  a  sure  sign  that  the  joint  is  inflamed,  or^ 
more  correctly,  that  it  has  been,  for  it  continues  aft**r  tho 
other  sjnnptoms  have  subsided.  Its  degree  and  rajiidity  de 
pend  mainly  on  the  cause  and  severity  of  the  attack.  When' 
this  is  but  slight,  affecting  the  vascular  tissues  of  the  joint 
only^  or  due  to  such  transient  local  causes  as  the  tension  set 
up  by  the  accumulation  of  fluid  in  the  interiort  it  is  least 
marked.  If,  on  the  other  hand,  tho  deeper  textures  of  tlm 
joint,  particularly  the  cartilages,  are  involved,  or  if  the  c^iuso 
of  the  inflammation  is  some  condition  of  acute  blood  potson- 
mg,  it  is  rapid  and  extreme.  In  children  it  is  not  common^ 
unless  at  the  commencement  of  strumous  dist^ase.  Atrophy, 
of  the  extensors  never  fails  to  appear  early  in  thi.s,  though, 
owing  to  the  slowly  progressive  nature  of  the  disoixier,  it  is 
often  some  time  before  any  w^ell-marked  degree  is  perceptible^ 
In  adults  it  is  most  often  seen  in  those  who,  later  in  life,  are 
subject  to  attacks  of  rheumatic  gout;  and  its  intportance  de- 
pends m  great  measure  on  the  warning  it  gives  of  thia  In 
itself,  it  is  merely  a  sign  that  the  joint  has  been  inflamed;  it 
means  nothing  more,  and  it  gives  no  indication  of  the  cause- 
But  subcutaneous  injuries,  such  as  sprains,  are  so  rarely  fol- j 
lowed,  in  young  and  healthy  adults,  at  any  rate,  bj'  this  com- . 
plication  that  when  it  does  occur  tlie  existence  of  some  addi- 
tional reason  is  always  to  be  suspected.    Occasionally  it  is  Uie 
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outcome  of  indiscretion,  or  of  sopie  mistaken  method  of  treat- 
ment; sometimes  it  is  due  merely  to  tension,  but  most  fre- 
quently w^hen  inflammation  and  wasting  follow  a  simple  strain 
there  is  a  history  of  gout  or  rheumatism,  or  both  together. 
The  injury  assists  the  constitutional  predisposition  by  selecting 
the  part  to  be  attacked,  and,  as  it  were,  antedates  the  out- 
hreak;  in  after  years,  as  age  advances,  it  is  generally  found 
that  assistance  of  this  kind  is  no  longer  required,  and  similar 
attacks,  producing  even  more  severe  degrees  of  wasting,  occur 
independently,  without  any  blow  or  strain  to  excite  them. 

I  have  known  this  happen  on  many  occasions.  The  patient 
generally  gives  a  history  of  a  sprain  or  of  some  unusual  or 
sudden  effort  a  few  daj'S  before.  Very  likely  nothing  is  felt 
at  the  time;  but  at  a  few  hours  later  there  is  a  sense  of  un- 
easiness and  stiffness  about  the  joint.  It  is  not  sufficiently 
severe  to  occasion  serious  anxiety;  often  there  is  no  complaint 
about  it  until  the  question  is  asked;  but  3'et  it  does  not  get 
weD.  Then  quite  suddenly,  ten  days  or  a  fortnight  after  the 
accident,  the  condition  of  the  muscles  is  noticed  for  the  first 
time.  The  signs  of  inflammation  may  still  be  visible,  or  they 
may  have  already  passed  away,  leaving  the  wasting  and  a 
certain  degree  of  stiffness;  there  ma^'  be  a  sense  of  insecurity 
and  even  pain,  most  severe  at  night  and  when  the  joint  is 
moved,  or  some  distention  of  the  joint  cavity;  and  even  in  a 
few  instances  a  perceptible  rise  of  temperature,  or  there  may 
be  other  signs  of  what  has  been  quietly  going  on;  but,  as  a 
rule,  they  are  so  slight  that  the  discovery  is  almost  accidental, 
and  the  diminution  in  size  is  thought  to  have  been  even  more 
rapid  than  it  really  is.  In  the  case  of  a  young  officer,  who  had 
strained  his  shoulder  while  wrestling  about  a  fortnight  before, 
I  was  solemnly  assured  that  the  wasting  had  come  on  in  the 
course  of  a  night. 

If  left  to  themselves  these  cases  sometimes,  but  not  often, 
recover  without  further  trouble;  the  effusion  is  absorbed;  the 
muscles  regain  their  tone;  the  stiffness  passes  off,  and  full 
movement  returns.  If,  on  the  other  hand,  whatever  may  have 
been  the  original  cause,  the  inflammation  does  not  very  soon 
subside,  the  changes  progress  and  become  exceedingly  serious. 
At  first  merely'  the  extensor  muscles  and  the  lining  membrane 
of  the  joint  are  involved;  but  in  a  little  while  the  cartilage 
that  covers  the  ends  of  the  bones  and  tlie  bones  themselves  are 


SS6 


Sprains;  Tnei^LSnsequences  and  Treatment. 


aflfected.  Absorption  takes  place;  the  length  and  axis  of  the" 
iinib  are  altered;  symmetry  disappears;  the  movements  lose 
their  smoothness  and  freedom;  the  ran^e  is  limited,  and  the 
muscles*  not  only  round  the  affected  joint,  but  also  those  of  the 
whole  limbj  become  atrophied.  Changes  of  this  nature  are 
most  often  met  with  after  middle  life  in  persons  with  a  strong- 
tendency  to  rheumatic  s2:out,  but  they  are  not  confined  to  this 
period.  They  occur  as  well  in  youn^  adults,  and  aix*  some- 
times even  moi^  acute  in  them,  so  that  I  have  knowTi  the 
lower  limb  lose  an  inch  of  its  len^h,  and  the  patient  become 
completely  crippled  by  the  pain  and  wasting  round  the  hip 
within  a  twelvemonth  of  its  having  been  sprained. 

Wanting  from  Overwork, — ^ Atrophy  of  muscle  occasion- 
ally makes  its  appearance  after  prolonged  overwork*  and  even 
after  a  single  sudden  strain.  In  the  former  case  there  is  a 
great  tendency  for  the  wasting  to  spread  from  those  that  art? 
fii'st  involved  to  others;  and  when  this  occui's  definite  and 
wivll-knovvn  changes  are  generally  found  to  exist  at  the  same 
time  in  the  cells  of  certain  regions  of  the  central  nervous  sys- 
tem. It  is  certain  that  there  is  a  connection  of  some  description 
between  overwork  and  these  pathological  changes*  but  it  is 
not  easy  to  say  how  close  this  may  be.  One  may  be  the  actual 
efficient  cause  of  the  other*  or  not  improbably  some  grave  con* 
stitiitional  disorder  may  be  tlie  real  agent,  and  the  overstrain 
merely  determine  the  particular  group  of  muscles  in  which  the 
changes  first  show  themselves*  However  this  may  be»  there 
is  no  question  that  the  (exceedingly  serious  disorder  known  as 
progressive  muscular  atrophy  nut  imfrequently  makes  its  first 
appearance  in  muscles  that  have  been  subjected  to  a  long  and 
continuous  ovt*rwork,  such  as  those  of  the  back  in  '*  hedgers 
and  ditchers," 

Wasting  from  a  Single  Sfrain. — Atrophy  due  to  one  sin- 
gle,  sudden  elTort  is  not  so  common*  I  have  seen  one  well- 
marked  case  in  which  the  nmscles  of  the  upper  extremities 
were  involved.  The  patient,  who  was  a  man  of  good  nmseular 
development,  had  slipped  suddenly  down  some  steps  while  car- 
rying a  heavy  weight  in  each  hand.  In  trying  to  save  himself 
from  falling,  lie  made  a  sudden  and  vigorous  effort  with  his  arms, 
jerking  spasmodically  upward  the  weight  that  he  was  carry 
in^*  The  shoulders  and  arms  were  stiff  and  painful  for  some 
time,  but  nothing  remarkable  was  noticed  for  about  three 
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weeks  or  ji  mouthy  when  he  heeanie  iiware  of  loss  of  power  and 
of  wasting,  which,  when  I  saw  liini,  wiis  so  extreme  as  to  con- 
vey  the  impression  that  the  whole  substance  of  some  of  the 
muscles  had  disappeiirecL  The  affection  was  nearly  symmet- 
rical,  that  is  to  say,  api>roxiuiately  the  same  portions  of  hoth 
arms  were  attacked,  and  they  were  those  which  it  is  reasonable 
to  iiiiagrine  would  have  felt  the  strain  most  severely  in  such 
au  accident.  It  is  possible,  it  is  true,  that  tiie  wasting  was 
secondary  to  the  sevei^  conipressiou  sustained  by  the  ner*\'es, 
as  they  run  down  into  the  arm  ovrr  tlie  fn^st  rib,  between  this 
and  the  collar-bone,  at  the  moment  of  the  fall  Loss  of  power 
and  permanent  wasting  of  thi^  muscles  are  sometimes  occa- 
sioned in  this  way,  as  Dr,  Viviiui  Poore  has  shown^,  thoug^h  as 
a  general  rule  such  momentary  compression  is  not  enough. 
It  must  be  cont  inued  for  some  time  to  cause  so  serious  a  result. 
But  the  muscles  that  were  affet^ted  in  this  particular  case  were 
too  distinct  and  isolated  to  admit  of  such  an  explanation. 
They  were  not  torn  in  any  way;  tliere  was  no  evidence  of  the 
nerves  being  injured.  There  was  no  h)8S  of  sensibility ;  the  pain 
was  not  severe;  there  had  simply  been  one  single,  sharp  con- 
traction; and  iis  a  result  of  tliis  (or  at  any  rate  after  this)  the 
muscles  rapidly  wasted  and  lust  their  powei-.  Unfortunately, 
I  was  unable  to  watch  the  case  furtlier,  and  so  cannot  say 
what  effect  galvanism  and  other  treatment  wonltl  have  had, 
or  how  it  terminated  at  last.  I  should  think  it  not  improb- 
able that  it  ultimately  ended  in  the  progressive  form. 

Lara!  TIV/«^mf/,— Liicke  has  described  the  same  thing  as 
occurring  in  the  great  extensor  muscle  on  the  front  of  the  thigh, 
from  the  effect  of  blows  or  sprains.  The  wasting  may  involve 
the  whole  of  the  muscle  or  only  n  part,  one  of  the  great  divis- 
ions, for  example,  of  which  it  is  composed,  or  a  smaller  portion 
still.  In  a  case  that  was  recently  under  my  care,  a  gajy  ccndd 
be  distinctly  felt  on  the  front  of  the  limb,  about  halfway  be- 
tween the  liip  joint  and  the  knee.  It  gave  the  impression  that 
the  muscle  had  been  torn  across,  and  never  reunited,  though, 
according  to  the  patient's  statement,  which  was  quite  clear 
and  definite,  it  was  impossible  foi'  it  to  have  beeji  produced  in 
this  way.  The  gap  made  its  appearance  slowly  and  gradually 
after  a  strain,  nothing  being  noticed  for  some  days,  and  it 
kept  steadily  increasing  in  width  week  by  week.  Moreover, 
the  electric  reaction  of  the  whole  musch'  was  depressed,  and 
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thert?  was  a  ^enf^ral  loss  of  tone  and  firmness.  Liicke,  who 
has  thoroughly  gone  into  tlie  question,  has  conie  to  the  con- 
clusion that  there  is  an  actual  loss  of  the  contractile  substance 
in  these  cases  similar  to  that  found  by  Valtat  in  the  atrophy 
following  intlammation  of  a  joint.  There  is  no  neuritis  or 
other  affection  of  the  nerves,  and  no  extravasation  of  blood: 
the  wasting  may  follow  either  a  blow  or  a  strain;  and  its 
rapidity  is  in  no  way  nieasured  by  the  severity  of  the  injury. 
There  is  often  a  certain  amount  of  pain  of  a  rheumatic  char- 
acter, and  not  unfrequently  a  slight  amount  of  effusion  into 
the  knee  joint;  but  this  is  probably  passive  lather  than  active, 
allo%ved  to  take  place  by  tlie  relaxation  of  the  capsule  of  the 
joint  that  always  follows  loss  of  tone  in  the  extensor  muscles. 
According  to  tlie  same  authority^  atrophy  of  the  capsule  of 
the  joint  with  stiffness,  and,  at  a  later  period,  wasting  of  the 
other  muscles  of  the  leg,  are  not  unlikely  to  happen,  especially 
in  old  people. 

MttscuJar  Tmpofencp  offer  Sfraiu, — Another  peculiar  con- 
sequence of  muscular  sprains  has  been  described  by  Duchenne 
under  the  name  of  functional  impotence.  It  cannot  be  called 
atrophy,  for,  in  the  earlier  stages  at  least,  no  gross  lesion  of 
any  sort  can  be  detectt^i  either  in  the  nutrition  or  in  the  struct- 
ure of  the  muscles.  Tliey  merely  become  tired  out,  and  give 
wa3"  with  the  slightest  exertion,  so  that  the  joints  are  no  longer 
properly  supported,  or  the  bones  sufllciently  braced  together. 
Sometimes  this  is  the  effect  of  a  single,  sudden  strain  j  moro 
often  it  results  from  continuing  to  over-work  muscles  when 
they  are  weak  and  badly  nourished;  but  it  may  be  produced 
by  blows,  and  even,  it  is  said,  by  exposui^e  to  cold.  At  first 
there  is  only  an  indefinite  sense  of  pain  and  weakness,  but 
after  this  has  lasted  for  some  time  the  symptoms  become  mor.? 
conspicuous.  If  there  is  the  least  exertion  the  alTected  muscle 
is  thrown  into  a  state  of  rigid  spasmodic  contraction.  It  does 
not  relax  as  it  ought  to  in  its  proper  turn,  and  allow  the  joint 
to  move  smoothly  and  evenly,  but  remains  tense,  contracted, 
and  often  in  a  state  of  painful  cramp.  This  lasts  longt*r  and 
longer  each  time  until  the  change  becomes  permanent;  the 
tendon  stands  out  under  the  skin  like  a  rigid  cord;  the  sub- 
tance  of  tiie  muscles  wastes,  and  is  ivplaced  by  a  kind  of  fi- 
brous tissue  which  grows  shorter  and  shorter  until  the  joint  is 
fixed  in  one  position,  and  a  condition  is  produced  almost  iden- 
tical with  that  which  results  from  proluiiged  intlanuuation* 
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In  thp  Spijie.  Lateral  Cftrrafure. — Fiuu-tional  impotence 
of  this  tk\st'riptii>n  oecasionriily  occurs  in  lalenil  curvutiirt*  of 
the  Bpine;  ami  jirohably  is,  to  some  cases,  in  no  slij^ht  degree 
the  actual  cause,  especially  when  the  deformity  sets  in  with 
great  rapidity  after  a  strain.  In  one  instance  under  my  ob- 
servation, the  patient,  a  hoy  of  flftcen,  was  swing'ing  by  his 
hands  from  a  horizontal  bar,  wh<^n  he  was  seized  with  sudden 
pain  running  round  the  abdomen  so  that  he  felt  sick  and  faint. 
After  lying  down  a  short  time  this  passed  off,  and  nothing 
further  was  noticed  until,  in  a  conrse  of  a  few  weeks,  his  back 
gave  way  to  such  a  degree  tliat  he  was  scarcely  able  to  hold 
himself  upright*  At  no  time  was  there  any  sign  of  inihimma- 
tion  or  of  disease  of  tlie  bones;  there  was  no  tiruising  or  teii- 
deniess  of  any  deseriptioHj  so  that  nothing  could  have  been 
torn;  the  joints  were  uninjured  and  the  movements  perfect; 
only  the  muscles,  from  the  moment  they  had  been  strained, 
had  altogether  lost  their  strength.  By  a  vigorous  effort  after 
a  prolonged  rest^  they  were  able  to  get  the  back  nearly  straight 
again,  but  they  were  quite  unable  to  maintain  it;  almost  at 
once  they  began  to  relax  and  give  way.  There  was  no  serious 
alteration  in  their  structure,  for  under  proper  treatment  re- 
covery was  rapid  and  complete;  they  had  nu^rely  lost  tlieu* 
power  as  the  result  of  one  single,  but  severe  strain.  Had  the 
case  been  left  to  itself,  there  is  little  doubt  the  deformity  would 
have  continued  to  increase,  and  ultimately  would  ha%  e  become 
permanent. 

In  the  Leg,  Flat  Foot. — Functional  impotence  is  still  more 
common  when  the  strain,  instead  of  being  momentary  like 
this,  is  kept  up  for  a  considerable  lengtli  of  tinn^  day  after  day. 
The  musch^s  then  never  have  the  opportunity  of  thorough  rest 
and  relaxation;  they  are  continuously  oveilaxed;  and  degen- 
eration, often  p<^rmantMit  m  ehaJTicti*i\  is  very  liki*ly  to  be  thi^ 
result.  This  Is  frequently  seen  in  the  common  form  of  flat 
foot  occurring  at  puberty,  Duchenne  has  shown  that  of  the 
arches  of  the  foot  the  long  one  is  maintained  almost  entirely 
by  the  action  of  certain  nmscles  on  the  outer  side  of  the  leg, 
the  peronaf'i.  The  posterior  pillar  of  the  arch  formed  by  the 
heel  is  almost  vertical;  the  anti»rior,  made  up  of  the  bones 
which  form  the  great  toe,  is  long  and  slanting.  When  the 
weight  of  the  body  falls  on  the  crown  of  the  ai-ch,  the  posterior 
pillar  is  ftxed  by  the  pressure;  the  other  woukl  slip  forward, 
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and  allow  the  arch  of  the  foot  to  sink  down,  if  it  were  not  for 
the  muscles  that  hold  it  back.  After  long-continued  standing, 
kept  up  for  many  days  together,  for  many  hours  each  day, 
these  muscles,  especially  in  a  growing  lad,  gradually  become 
tired  out  and  yield.  Then  the  tension  falls  on  the  ligaments, 
which,  like  all  such  structures  when  exposed  to  a  continuous 
strain  they  were  never  intended  to  bear,  stretch,  and  become 
the  seat  of  acute  pain,  spreading  up  either  side  of  the  leg. 
Finally,  they  give  way;  the  arch  of  the  foot  sinks,  and  the 
internal  border  becomes  proportionately  elongated.  If,  when 
this  stage  is  reached,  the  peronaei  muscles  are  examined,  the 
tendons  in  which  they  end  are  found  to  stand  out  like  rigid 
cords.  Under  the  influence  of  the  unceasing  strain  to  which 
they  are  unequal,  they  have  passed  into  a  condition  of  perma- 
nent degeneration,  probably  identical  with  the  contracture 
that  follows  inflammation,  and  now  by  their  shortening  form 
one  of  the  great  obstacles  in  the  way  of  recovery. 

I  must  not  be  understood  to  say  that  all  cases  of  flat  foot 
originate  in  functional  impotence  of  the  peronaei  muscles  caused 
by  overstrain;  but  I  am  quite  sure  this  is  the  chief  element  in 
a  very  large  proportion,  and  I  am  able  to  conflrm  this  by  a  case 
of  my  own,  in  which  the  cause  of  the  loss  of  power  was  entirely 
different,  but  the  effect  the  same.  The  patient,  who  was  a 
strong,  athletic  young  man,  about  a  month  before  I  saw  him 
had  received  a  severe  blow  on  the  outside  of  the  leg,  immedi- 
ately over  the  middle  of  these  muscles.  No  especial  attention 
was  paid  to  it  at  the  time;  there  was  a  bruise,  and  that  was 
all.  But  in  two  or  three  days  he  noticed  that  walking,  and  to 
a  still  greater  degree  standing  upright,  caused  him' consider- 
able inconvenience.  This  grew  worse  and  worse,  until,  owing 
to  the  nature  of  the  trouble  from  which  he  was  suffering  not 
being  properly  understood,  he  was  reduced  to  such  a  condition 
that  he  could  scarcely  walk  six  steps  at  a  time.  The  pain  was 
so  intense  that  he  was  compelled  to  stop  and  lift  his  foot  off  the 
ground.  This  gave  instantaneous  relief,  but  the  moment  he 
rested  his  weight  on  it  again  all  the  old  suffering  returned. 
The  description  he  gave  was  exceedingly  clear.  At  flrst  there 
was  merely  a  general  and  ill-defined  sense  of  aching,  with  a 
feeling  of  pins  and  needles  running  down  the  outer  side  of  the 
leg;  then  his  foot  felt  tired  out,  especially  in  the  sole;  the 
aching  became  more  definite,  and  transformed  itself  into  a 
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dull,  numb  pain,  most  severe  behind  the  outer  ankle,  but 
spreading  up  the  limb  as  higrh  as  the  knee.  The  longer  he 
stood  the  more  intense  this  became  and  the  wider  the  area  it 
involved,  until  he  was  literally  compelled  to  give  in,  and  raise 
bis  limb  from  the  ground.  Throwing  his  weight  on  the  outer 
side  of  his  foot  enabled  him  to  walk  a  few  steps  further,  and 
lie  always  aftoned  that  a  high-heeled  boot  (»nabled  him  to  get 
about  much  better  than  a  low  one. 

Careful  examination  made  it  plain  that  the  cause  of  all  his 
suffering  was  the  injury  sustained  by  this  particular  muscle. 
So  long  as  it  retained  its  natural  strength,  the  weight  of  the 
iKHiy  rested  on  those  points  of  bone  which  are  adapted  to  re- 
ceive it,  and  which  are  held  together  by  structures  propor- 
tioned to  the  strain.    The  arch  of  the  foot  was  as  perfect  as 
that  of  the  opposite  one.    But  when  in  a  little  while  the  mus- 
cle, unequal  to  its  work,  commenced  to  yield,  the  arch  lost  its 
main  tie,  and  the  anterior  pillar  began  to  slip  forward  until 
the  whole  of  the  strain  fell  on  the  ligaments,  stretching  them, 
and  causing  the  peculiar  sickening  pain  that  always  occurs 
under  these  conditions.  Fortunately,  in  this  particular  case,  the 
nutrition  of  the  muscle  was  restored  before  either  its  structure 
had  undergone  a  considerable  degree  of  degeneration,  or  the 
ligaments  had  been  seriously  stretched,  so  that  there  was  no 
serious  sinking  down  of  the  instep.    The  pain  was  naturally 
lfi88  with  a  high-heeled  boot,  because  the  weight  was  then 
thrown  more  perpendicularly  on  the  anterior  pillar,  and  the 
strain  on  the  ligaments  was  lessened. 

IVeaimen/.— The  treatment  of  this  complication  of  sprains 
wquires  the  greatest  care  and  consideration.  It  may  be  de- 
pendent on  so  many  causes,  and  may  be  indicative  of  so  many 
different  pathological  conditions,  that  of  two  cases,  to  all  ap- 
pearance identical,  the  one  may  recover  easily  and  readily,  the 
other  may  be  merely  a  sign  of  the  commencement  of  some 
serious  disease.  The  first  thing  to  determine  in  all  cases  is 
whether  it  is  secondary  to  inflammation  or  not;  if  this  is  pres- 
ent nothing,  of  course,  can  be  done  directly  to  improve  tlie 
condition  of  thcJ  muscles,  as  the  majority  of  the  remedies  em- 
ployed for  restoring  their  strength  and  activity  would  only 
tend  to  aggravate  the  disorder  of  the  joint.  As  soon  as  this 
has  passed  away,  there  is  nothing  peculiar  about  the  atrophy 
it  leaves,  except  the  ease  with  wliich  it  can  be  cunnl  in  the 
36 
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earlier  stages,  and  the  extreme  difficulty  it  presents  in  the 
later  after  degeneration  has  set  in. 

Question  of  Inflammation. — The  best  evidence  that  in- 
flammation has  subsided  is  afforded  by  the  temperature  of  the 
skin,  as  compared  with  that  of  the  corresponding  point  on  the 
opposite  side  of  the  body.  This  can  only  be  done  satisfactorily 
by  means  of  a  surface  thermometer,  carefully  packed;  the 
hand  may  be  deceived,  but  this  scarcely  can.  The  points 
chosen  must  exactly  correspond,  they  must  be  under  the  same 
conditions  of  exposure,  and  the  rise  must  be  a  distinct  one.  It 
is  not  well  to  attach  too  much  importance  to  slight  alterations 
if  other  signs  are  not  present.  It  seems  as  if  certain  people, 
by  directing  their  attention  constantly  to  one  part  of  the  body, 
possess  the  power  of  raising  the  temperature  to  a  slight  extent, 
probably  through  dilatation  of  the  blood-vessels,  so  that  from 
this  alone  it  becomes  slightly  warmer  than  its  corresponding 
area.  At  least,  I  have  on  several  occasions  witnessed  phenom- 
ena of  this  kind,  for  which  I  could  find  no  other  explanation ;  and 
the  suggestion  is  quite  consistent  with  what  is  known  of  the 
influence  of  the  mind  on  other  parts,  as,  for  example,  the  lungs 
in  cases  of  phthisis.  As  a  rule,  if  the  difference  is  inconsider- 
able and  variable,  it  may  be  taken  for  granted  that  inflamma- 
tion is  not  present;  and  that  the  sooner  passive  movement  and 
more  energetic  treatment  are  adopted,  even  to  the  extent  of 
forcibly  breaking  down  adhesions,  the  better  the  prospect  of 
recovery. 

As  I  have  shown  already,  in  speaking  of  joints,  the  danger 
is  that,  disregarding  the  positive  evidence  of  the  thermometer, 
and  relying  on  the  fact  that  movement  is  painful,  it  may  be 
imagined  that  inflammation  still  continues,  and  that  further 
rest,  with  its  inevitable  consequences,  further  atrophy,  is  ad- 
visable on  that  account.  The  mistake  is  the  more  serious,  as 
under  such  conditions  the  rigidity  is  constantly  increasing, 
so  that  the  prospect  of  recovery,  when  at  length  an  attempt 
is  made,  is  even  more  remote  than  it  was  before. 

Local. — The  local  treatment  of  muscular  atrophy  is  for  the 
most  part  identical  with  that  which  has  been  described  already 
in  speaking  of  the  condition  of  disused  and  stiffened  joints. 
Everything  is  of  service  that  helps  to  exercise  them  and  to 
improve  the  circulation  through  them.  Passive  motion,  work- 
ing each  of  them  alternately,  first  in  one  direction  and  then 
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in  the  other,  sometimes  with,  sometimes  without  resistance ; 
stretching  them  out;  massage,  in  all  its  forms,  especially  those 
which  influence  most  the  deeper-lying  strata;  ironing;  bathing 
and  douching  with  hot  and  cold  water;  shampooing;  friction 
^ith  stimulating  liniments;  and  even,  were  large  masses  of 
muscles  are  concerned,  as  in  the  back,  acupuncture. 

Galvanism. — One  other  remedy  that  has  scarcely  been 
mentioned  yet  may  be  used  with  the  best  possible  result  in 
many  of  these  cases,  and  that  is  galvanism.  It  is  true  it  is 
impossible  for  any  one  who  is  not  a  specialist  in  the  subject  to 
undertake  to  form  an  elaborate  diagnosis,  or  to  give  a  definite 
opinion  as  to  the  extent  to  which  degeneration  has  spread  in 
particular  directions.  But  without  attempting  this,  and  even 
leaving  special  and  unusual  cases  aside,  there  is  no  inconsider- 
able number  of  others  in  which  it  may  be  employed  with  im- 
mense benefit  under  the  guidance  of  simple  and  ordinary  rules. 
The  object  is  entirely  different.  It  may  be  impossible,  with- 
out special  education,  to  give  an  accurate  opinion  from  the 
electric  phenomena  alone  as  to  the  condition  of  the  muscles, 
and  the  probable  course  of  the  degeneration ;  but  this  is  not 
what  is  wanted.  The  diagnosis  has  been  made  already.  It  is 
known  from  other  symptoms  that  the  atrophy  is  the  conse- 
quence of  certain  definite  causes,  such  as  inflammation,  which 
may  or  ma3''  not  have  ceased  to  exert  their  influence.  This 
is  suflBcient  in  all  ordinary  cases.  Galvanism  is  employed,  like 
massage  and  other  remedies,  solely  as  a  means  for  improving 
the  nutrition  of  the  tissue  aixd  restoring  the  energy  to  the 
muscles.  For  this  it  is  one  of  the  most  valuable  applications 
hiown,  and  if  only  there  is  a  fair  general  knowledge  of  its 
use,  and  the  method  of  its  employment,  it  may  be  applied  in  a 
very  large  number  of  cases  with  the  greatest  benefit. 

In  Diagnosis. — It  has  been  thought  by  some  that  electricity 
would  be  of  service  in  diagnosing  the  presence  of  hysteria ; 
that  by  its  means  it  would  be  possible  in  any  case  to  ascertain 
whether  the  loss  of  power  is  due  merely  to  loss  of  will  or  to 
some  actual  lesion.  If  this  were  so,  it  would  be  of  the  greatest 
use;  the  difficulty  is  a  common  one  and  often  very  consider- 
able. But,  unhappily,  it  is  of  little  or  no  use  for  this  particu- 
lar purpose.  It  does  not  enable  us  to  discriminate  in  any  defi- 
nite way  between  the  slighter  forms  of  traumatic  or  pressure 
paralysis,  and  that  which  is  met  with  in  hj'sterical  subjects. 
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When  the  atrophy  is  more  advanced,  and  the  de^eiieratioa 
plamly  marked,  the  sig'iis  it  i^rives  are,  it  is  true,  much  less 
equivocal;  but  the  difflcoity  then  has  in  ^*eat  measure  disap- 
peared, and  the  dia^osis  may  be  allowed  to  n*st  with  safety 
on  the  other  symptoms. 

The  Induced  Current. — Faradization  by  itself  is  required 
only  in  exceptional  cases.  Its  action,  even  when  applied  to 
the  muscles,  is  maini}^  on  the  nerves  and  their  motor  ends,  and 
this  is  rarely  needed.  1  have  mentioned  one  remarkable  case 
in  which  it  proved  of  value,  restoring  to  full  use,  after  a 
third  or  fourth  application,  a  Imib  that  had  been  almost  crip- 
pled for  over  a  twelvemonth  There  was  apparently  some  ob- 
stacle to  the  transmission  of  stimuli  down  the  nerv^e  into  the 
muscle;  the  inlluence  of  the  will  was  not  sufficiently  powerful 
to  make  its  way  alon^  it.  One  set  of  muscles  was,  in  conse- 
quence seriously  weakened,  and  the  opposing"  ones»  with  their 
vigor  unimpaired,  kept  the  limb  constantly  contracted.  Here 
faradization  apparently  opened  up  the  path  for  the  p;issage 
of  other  stimvdi,  so  that  full  power  of  movement  was  regtiined. 
Such  instances,  however,  in  the  absence  of  hysteria,  are  not 
common.  When  this  is  the  exciting  cause,  faradization  often 
proves  a  most  effectual  remedy;  but  it  is  not  easy  to  say  in 
such  circumstances  how  far  this  is  due  to  moral  influences. 
Apparent  paralysis  of  other  muscles,  at  least  where  tliei*e  lias 
been  no  injury,  is  not  unfrequently  cuivd  in  this  way. 

In  functional  impotence,  and  in  the  early  stages  of  the  con- 
tracture that  follows  it,  mild  direct  faradization  sometinievS  re- 
strores  the  power  more  quickly  than  anything  else;  hut,  as  a 
rule,  the  energetic  and  proti*acted  action  of  a  strong  galvanic 
current  answei^s  better.  Or,  if  a  moiv  powerful  stimulus  ia  d^ 
sired,  the  positive  pole  may  be  applied  over  the  musi^le,  ami 
the  cuiTent  mteiTUpted  occasionally,  and  even  revensinJ.  I 
have  had  no  experience  of  the  simultaneous  action  of  the  gal- 
vanic and  faratlic  currents,  but  from  what  is  known  of  the  re- 
freshing influence  of  the  foruiei",  and  of  the  power  it  possesses 
of  increasing  the  electric  excitability  of  the  parts  to  which  It 
is  applied,  it  seems  reasonable  to  suppose  that  it  would  be  of 
material  assistance,  especially  in  cases  such  as  these;  and  by 
enabling  a  weaker  current  to  be  used  would  avoid  the  fatiguo 
and  exhaustion  which  might  otherwise  result.  The  altei'naio 
action  of  the  two  is  certainly  very  successfuL 
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The  Constant  Current — For  atrophy  itself  gtilvanism  is 
more  effectual  than  the  interrupted  current.  It  is  a  mistake 
to  think  that  the  beneficial  effect  of  electrization  is  to  be  at- 
tributed in  any  way  to  the  production  of  muscular  contraction. 
If  the  nerve  centres  of  the  spinal  cord  are  involved,  it  is  im- 
possible to  prevent  degeneration  or  wasting*.  The  influence  of 
the  continuous  current  on  their  nutrition  is  to  be  attributed, 
rather,  to  its  chemical  action,  to  its  influence  on  the  circula- 
tion, and  to  the  way  in  which  it  promotes  the  absorption  of 
waste  products  and  the  regeneration  of  broken-down  elements. 
As  I  have  already  pointed  out,  it  must  always  be  remembered 
that  the  nutrition  of  the  tissues  is  ultimately  dependent  on 
the  circulation  of  the  plasma  outside  the  walls  of  the  vessels. 
The  blood  circulates  in  these,  its  fluid  constitutents  passing  out 
through  the  walls  and  permeating  the  tissues  in  all  directions. 
The  muscular  fibres  lie  embedded,  as  it  were,  in  a  fluid  plasma, 
which  requires  to  be  constantly  replaced,  and  its  renewal  is 
dependent  much  more  on  the  activity  of  the  tissue  elements 
themselves  than  on  the  mere  circulation  through  the  vessels. 
This,  without  the  other,  is  of  little  service.  If  the  tissues  are 
leading  an  active  and  energetic  life,  the  circulation  of  the 
idasma  is  carried  on  at  its  best ;  if  they  remain  sluggish  and 
passive,  it  stagnates  round  them,  the  part  is  badly  nourished, 
and  the  tissues  become  sodden  and  oedematous.  In  this  con- 
dition of  things  regular  and  systematic  employment  of  gal- 
vanism is  especially  indicated.  Whether  its  influence  depends 
on  chemical  process  or  not,  it  causes  the  swelling  to  disappear, 
quickens  the  circulation,  brings  back  the  color  to  the  skin,  and 
restores  the  activity  of  nutrition  in  a  manner  equalled  by 
nothing  else.  Faradization  may  be  used  in  certain  cases,  and, 
as  already  pointed  out,  is  of  great  assistance  sometimes  in 
<^^junction  with  the  constant  current;  but  so  far  as  muscles 
are  concerned  in  everj^thing  beyond  the  mere  production  of 
<^ntraction,  the  latter  is  far  the  most  useful. 

Generally  speaking,  it  is  sufficient  that  the  limb  should  be 
^Ivanized  every  other  day,  alternating  it  with  massage 
tor  five  or  ten  minutes  each  time.  In  certain  cases  it  may  be 
^^srt  more  frequently,  but  there  is  often  a  tendency,  especially 
on  the  part  of  the  patients,  to  over-galvanize  the  limb.  Dis- 
appointment must  not  be  felt  if  it  is  some  time  before  any  de- 
<^ded  improvement  makes  its  appearance.  The  regeneration  of 
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the  tissues  must  be  ii  slow  process;  absorption  and  nutntiofT 
may  be  assisted,  but  they  cannot  be  hurried. 

The  strength  of  the  current  should  always  be  moderate, 
though  it  is  difficult  to  lay  down  any  definite  rule^*  It  is  not 
possible  to  be  accurate  without  the  aid  of  delicate  and  compli* 
cated  instruments.  Specifying  the  nnniber  of  cells  gives  little 
or  no  idea;  allowance,  for  example,  must  be  made  for  differ- 
ence in  the  resistance  of  the  skin  in  different  parts  of  the  body- 
Where  it  is  thin,  or  where  there  is  a  large  number  of  sweat 
glands,  the  current  passes  much  more  easily  than  it  does  else- 
where; and  the  resistance  diminishes  with  moisture,  with 
pressure,  and  with  the  length  of  time  the  currtmt  is  appH€4t 
this  being  due  in  all  probability  to  the  fact  that  after  it  has 
been  passing  some  time  the  blood  circulates  more  freely  tlirough 
the  superficial  parts.  It  should  never  cause  the  least  suspicion 
of  pain;  if  actual  contraction  is  desired,  each  muscle  must  be 
stimulated  in  turn  by  applying  the  electrode  to  its  motor  point 
or  points,  as  the  case  may  be;  or  if  the  nerve  that  supplies  the 
muscle  is  more  easily  accessible  contraction  may  be  produced 
in  this  way,  but  the  weakest  cunx'nt  that  will  effect  this  must 
always  be  used.  In  the  case  of  galvanism  the  size  of  the 
electrodes  is  a  most  important  consideration.  The  strength  of 
current  passing  through  the  body  from  a  certain  number  of 
cells  is,  other  things  being  equal,  dependent  on  the  extent  of 
their  surface.  Consequently,  where  there  are  large  masses  of 
muscle,  as  in  the  back,  and  where,  accordingly,  large  p1at4^*like 
electrodes  are  employed,  a  current  of  proportionate  strength 
shoidd  be  used.  If  they  are  large  enough,  and  kept  well 
moist ent*d,  there  need  be  no  fear  of  injuring  the  skin. 

When  galvanism  is  used,  for  its  refreshing  action,  after 
faradization  or  to  relieve  the  sensation  of  fatigue,  tlie  positive 
pole  should  be  applied  to  a  point  more  distant  from  \\w  tiimk 
than  the  negative  in  order  to  obtain  as  far  as  possible  an  a*^ 
cending  current.  In  other  circumstances  the  cathode  is  placed 
directly  over  the  structure  it  is  intended  to  galvanize,  and 
either  held  there  or  slowly  moved  over  it  in  the  din^etion  of 
the  fibres.  The  latter  method  is  much  more  stimulating;  the 
current  is  always  varj  ing  in  intensit3%  being  most  vigortms 
immediately  under  the  electrode,  and  the  energy  with  which  it 
acts  upon  the  muscles  beneath  is  constantly  changing  as  it 
moves  over  their  surface;  so  that  in  addition  to  the  chemical 
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influence  it  possesses  it  calls  out  moderate  contraction  of  all 
the  fibres  in  turn.  The  rapidity  of  the  movement  is  as  impor- 
tant in  determining  the  amount  of  muscular  contraction  as 
the  stren^h  of  the  current,  owing  to  the  suddenness  in  the 
variation,  when  the  position  of  the  electrodes  is  changed. 

Even  when  there  is  no  atrophy  galvanism  has  a  very  bene- 
ficial infiuence  on  sprains  in  their  later  stages.  The  action  of 
the  muscles,  perhaps,  is  embarrassed ;  every  movement  is  at- 
tended by  a  sense  of  stiffness  and  fatigue;  the  tissues  are 
rather  swollen;  the  skin  feels  cold,  and  the  muscles  do  not 
respond  readily.  The  injury  has  been  repaired,  it  is  true,  and 
there  is  no  definite  alteration  in  the  structure  of  the  part,  but 
it  does  not  perform  its  function  properly,  and  recovery  is  not 
perfect.  The  circulation  requires  a  stimulus ;  the  conducting 
power  of  the  nerves  is  enfeebled;  the  muscles  need  educating 
again^  as  it  were;  their  contraction  is  not  orderly,  as  it  should 
be;  they  do  not  assist  each  other,  and  the  movement  is  not 
passed  on  from  one  to  the  other  as  smoothly  and  evenly  as  it 
is  in  health;  the  result  is  a  sensation  of  pain,  which  prevents 
freedom  of  action,  and  by  encouraging  the  patient  to  keep  the 
part  at  rest  delays  convalescence  more  and  more.  Under  these 
conditions  the  thorough  electrization  of  the  whole,  using  the 
interrupted  and  constant  currents  alternately,  often  effects  a 
cure  in  a  very  short  space  of  time,  especially  if  it  is  assisted 
by  massage.  Nothing  restores  power  and  freedom  of  move- 
ment more  easily  or  more  quickly.  If  it  fails,  and  there  is  no 
serious  disease  or  inflammation  to  account  for  the  persistence 
of  the  symptoms,  the  presence  of  some  adhesion,  too  strong  to 
give  way  before  such  mild  measures,  is  to  be  suspected,  and  it 
becomes  advisable  to  examine  the  joint  under  an  anaesthetic. 
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A  WORK  devoted  to  modern  orthopedic  surgery  will  un- 
questionably be  of  great  practical  value  to  the  physician  and 
will  fill  a  void.  Marked  progress  has  of  late  years  been  made 
in  orthopedics,  a  branch  of  the  surgical  art,  and  on  account  of 
the  frequency  of  deformities,  it  is  a  subject  which  should  at- 
tract the  attention  of  every  thoughtful  physician. 

The  physician  who,  during  his  student  days,  has  not  ac- 
quired the  knowledge  of  and  the  readiness  in  applying  band- 
ages and  apparatus  will  have  cause  for  regret,  for  he  will  be 
frequently  called  upon  to  resort  to  these  measures  in  his 
practice  and  it  will  not  always  be  possible  to  send  his  patient 
to  an  orthopedic  dispensary  or  surgeon.  Although  many  de- 
formities can  only  receive  the  requisite  treatment  at  special 
clinics,  or  at  the  hands  of  the  specialist  who  has  acquired  the 
essential  technical  skill,  it  still  holds  true  that  the  subject,  in 
general,  should  be  the  property  of  everj-  physician.  As  v. 
Ziemssen  says,  ''orthopedic  methods  belong  to  those  which 
every  physician  should  master;  the  technique  should  be  thor- 
oughly acquired  and  expertly  understood.''  Further  still, 
modem  orthopedic  methods  are  of  greater  importance  to  the 
physician  than  those  of  the  past,  when  the  more  active  opera- 
tive measures  were  not  countenanced  to  the  same  degree  as 
obtained  in  other  branches  of  surgery. 

Owing  to  the  fact  that  deformities  are  met  with  chiefly 
among  the  poorer  classes,  our  aim  should  always  be  to  resort 
to  the  simplest  and  cheapest  therapeutic  apparatus.  Cou- 
lomb's words  "  il  faut  Stre  democrate  du  moins  en  orthopedic  " 
are  most  apt  ones,  since  the  simpler  the  contrivance,  the  more 
accessible  it  will  be  to  the  majority  of  patients. 


5/2  Ortlwpedics  and  Orthopedic  Surgery, 

With  truth  did  Bauer  complain  that  many  inventors  take^ 
out  patents  for  orthopedic  apparatus,  since  "  no  liberal-think-  — 
ing"  physician  should  place  his  inventions  within  the  reach  of  " 
the  rich  and  deny  them  to  the  unfortunate  poor."    There  is, 
however,  scarcely  any  method  of  treatment  w^ith  which  fault 
might  not  be  found ;  simplicity  has  rarely  prevailed  in  ortho- 
pedics; ordinarily  there  is  call  for  knowledge  as  to  the  tech- 
nique of  bandages  and  apparatus,  for  anatomico-physiological 
insight,  for  pathologfco-anatomical  research  into  the  causal 
factors  of  deformities,  in  order  to  obtain  a  correct  estimate  of 
the  obstacles  in  the  way  of  treatment.    The  chief  require- 
ments, indeed,  of  our  subject  lie  in  a  pathologico-anatomical 
and  in  a  diagnostic  direction. 

I  have  borne  in  mind,  in  the  preparation  of  a  work  on  or- 
thopedic surgery,  the  diflBculties  I  would  have  to  meet :  the 
vast  orthopedic  literature  contains  much  that  is  uneven  and 
obscure,  so  that  it  is  often  difficult  to  pick  out  what  is  correct. 
Still  it  is  not  possible  to  neglect  entirely  the  description  of  older 
methods  and  apparatus,  since,  in  individual  cases,  these  may 
be  of  value;  but  modem  orthopedics  has  progressed  to  such 
a  degree,  that  I  have  felt  obliged  to  consult  many  different 
and  not  easily  accessible  contributions,  all  the  more  since 
many  of  them  did  not  originate  in  Germany  and  are  therefore 
not  within  the  reach  of  most  practitioners. 

Through  a  careful  statement  of  the  etiology  and  the 
pathological  anatomy  of  the  subjects  with  which  we  are  oon- 
cemed,  I  have  endeavored  to  expose  clearly  the  methods  of 
treatment,  and  to  simplify  early  diagnosis.  In  the  choice  of 
illustrations  (and  it  seemed  to  me  essential  to  select  a  large 
number)  I  have  aimed  at  picturing  the  slighter  as  well  as  the 
more  uncommon  grades  of  deformities,  and  at  representing* 
apparatus  of  the  most  varied  nature,  which  the  physician 
must  order  even  as  he  does  the  drugs  in  his  recipe,  that  is  to 
say  he  must  give  the  mechanic  explicit  directions,  and  herein 
the  illustrations  will  be  of  much  service. 

I  trust  that  the  following  exposition  of  orthopedic  practice 
and  methods  may  excite  the  interest  of  ph^^sicians  in  this 
branch  of  medicine,  for  orthopedics  may  be  looked  upon  as  a 
step-child  of  the  other  medical  branches,  and  I  hope  it  may 
obtain  for  orthopedic  methods  more  general  recogrnition. 


CHAPTEE  I. 

GENERAL  ORTHOPEDICS. 

Under  the  term  orthopedics  (from  «/>»^o9,  straig-ht,  and 
'^^^*^^^tia,  knowledge)  we  understand  the  subject  of  the  defonni- 
^^^^s  of  the  human  body  and  the  methods  of  prevention  and  of 
•^^"^a.!!^,  and  we  see  at  once,  therefore,  that  it  is  not  separable 
^*^'X3m  surgery,  but  must  be  considered  an  integral  portion. 

As  in  every  other  branch  of  medicine,  so  in  orthopedics 

"^^^fcsthe  growth  gradual  up  to  the  present  stand-points;  and 

"^^^     addition  to  marked  advances   (such  as  tenotomy,  oste- 

'^^'tiomy,  etc.)  there  have  occurred  many  serious  errors  (such  as 

^^«  forcible  straightening  of  the  spinal  column,  the  cutting 

^tr    the  muscles  in  the  treatment  of  skoliosis,  etc.).    The  opin- 

^^>»8  which  have  obtained  have  been  in  many  respects  opposed, 

^•^■:i.d  in  regard  to  many  points  there  has  arisen  great  and  pro- 

'^^■^^^cted  discussion.    Bias  and  egotism  have  stood  in  the  way  of 

^1^^  recognition  of  some  methods,  or  else  a  method  has  been 

^^l>en  to  the  charge  of  charlatanism.     At  times,  indeed,  our 

^Ixief  aim,  that  of  helping  our  patient,  has  been  lost  sight  of 

^^nid  these  disputes.    In  these  respects,  our  subject  is  darker 

^ttd  more  forbidding  than  other  branches   of   the  medical 

^^ience. 

To  sketch  briefly  the  chief  points  in  the  history  of  ortho- 
pedics, we  must,  at  the  outset,  state  that  its  inception  may  be 
t^faced  as  far  back  as  can  human  deformities;  Hippocrates, 
Oalen,  Arabic  physicians,  Ambroise  Pare,  Severinus  Arcaeus, 
— ^these  all  have  yielded  us  considerable  information  on  tliis 
subject.     Fabricius  Hildatus  reports,  among  other  things,  a 
case  of  severe  contracture  of  the  hand  which  he  cured  by  suit- 
able apparatus. 

In  the  year  1500,  Glisson  fli-st  resorted  to  suspension  in  or- 
thopedics; in  1685,  J.  Minius  fii^t  performed  tenotomy  in  case 
of  caput  obstipum,  and  certain  physicians  of  Holland  (Tulpius, 
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Mekren,  Roonhuysen),  described  orthopedic  results  in  their 
writings. 

Andry  (1741)  first  collected  the  observations  of  his  prede- 
cessors, and  gave  the  science  the  name  it  holds  to-day.  In 
1780,  A.  Venel  opened,  in  Switzerland,  thfe  first  hospital  for 
the  treatment  of  deformities;  in  1782,  Lorenz,  on  the  advice  of 
Thilenius,  first  performed  tenotomy''  of  the  tendo  Achillis  in  a 
case  of  club-foot,  but  this  fact  was  forgotten,  and  Delpech 
must  be  considered  the  man  who  first  established  orthopedics 
on  a  sound  basis. 

In  1803  Scarpa  devised  the  since  much-modified  Scarpa 
club-foot  shoe.  Jorg  (1806),  Rudolphi  (1832),  Palletta,  Soem> 
mering,  and  others  added  much  to  orthopedics  by  their  labors; 
but  the  science  only  made  essential  strides  after  L.  Stromeyer 
substituted  subcutaneous  tenotomy  for  the  early  method 
practiced  by  Michaelis,  Delpech,  Dupuytren  and  others.  With 
Stromej'^er,  Heine,  Dieffenbach,  Langenbeck,  must  be  men- 
tioned as  men  who  furthered  the  advance  of  orthopedics. 

Little,  who  himself  suffered  from  club-foot  and  was  operated 
upon  by  Stromeyer,  spread  the  new  methods  in  England,  and 
sowed  the  seed  for  the  founding  of  the  Royal  Orthopedic  Hos- 
pital, in  which,  during  its  first  ten  years,  not  less  than  12,000 
patients  were  treated.  The  first  fruits  of  this  enormous  series 
of  observations  was  the  work  of  Tamplin,  and  his  colleagxies, 
Lonsdale,  Brodhurst,  and  Adams,  made  further  advances  in 
our  subject  in  England. 

In  France,  the  names  of  Bouvier,  Margolin,  Pravaz,  Gu^rin 
and  others  must  be  mentioned,  and  Bonnet  and  Malgaigne 
added  as  much  to  the  knowledge  of  the  diseases  of  the  joints 
as  they  advanced  orthopedics. 

In  America,  orthopedic  surgery  was  especially  advanced 
by  L.  Rogers,  Detmold,  Mott,  and  the  latter  had  schemed  the 
foundation  of  the  American  Orthopedic  Hospital,  although 
his  desire  was  not  fulfilled  till  after  his  death. 

With  the  increase  in  the  number  of  orthopedic  hospitals 
(and  almost  every  large  city  to-day  has  one)  the  interest  of 
physicians  in  the  subject  increases,  and  it  is  highly  to  be  de- 
sired that  the  schools  should  give  special  instruction  in  this, 
the  youngest  of  all  the  specialties,  for  thus  the  knowledge  of 
matters  which  relate  to  orthopedics  would  be  increased  gener- 
ally among  the  profession. 
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As  in  every  branch  of  medicine,  however,  we  cannot  attain 
our  aim  without  effort,  for  many  individual  methods  endeavor 
to  secure  pre-eminence,  as  for  instance  the  Swedish  g^^mnastic 
cure,  which  originated  with  Ling  (1776  to  1839)  and  has  been 
extended  by  his  pupils. 

Others,  on  the  contrary,  seek  to  work  solely  through  me- 
chanical apparatus,  and  in  some  respects  Langgaard  was  right 
when  he  said,  "  I  believe  that  the  claims  advanced  for  gym- 
nastics alone  should  not  be  deemed  progress  in  orthopedics." 

For  a  long  while  there  was  great  discussion  over  the  dy- 
namic and  the  mechanical  methods  (Schreger,  Heine,  Werner), 
until  each  had  been  assigned  its  proper  sphere.  Finally,  the 
essential  foundations  of  orthopedics  were  laid  by  the  anatomo- 
Ph^rsiological  mechanical  studies  of  Weber,  v.  Meyer,  Hencke, 
and  especially  after  the  appearance  of  the  works  of  Hueter, 
^olkmann  and  others. 

The  endeavor  to  accomplish  what  is  essential  by  means  of 
siiriple  bandages,  etc.,  has  especially  led  to  important  ad- 
vat  nces  and  to  betterment  in  methods.  Of  greater  importance 
tti.^,n  the  improvement  of  mechanical  apparatus,  of  more  utility 
tti.^,n  the  introduction  of  subcutaneous  tenotomy  (although 
six^ce  this  time  dates,  in  truth,  a  new  era  for  orthopedics),  has 
^>^^«n  the  introduction  of  the  antiseptic  treatment  of  wounds, 
^t^^  great  discovery  of  Lister.  This  has  widened  greatly  the 
^Ovmds  of  orthopedics,  and  since  we  have  learned  that  we  can, 
^^xr^  instance,  break  a  deformed  bone  without  danger  and  cause 
it  'to  heal  straight,  we  have  obtained  the  most  brilliant  results 
*^^cl  cures  in  the  shortest  possible  time. 

Through  these  operative  measures  we  are  in  a  position  to 
<^^^xe  cases  which,  at  an  earlier  date,  no  one  thought  of  attempt- 
^^^  to  treat,  in  the  presence  of  which,  indeed,  the  physician 
^"sis  formerly  powerless.    We  must  here  refer  to  a  number  of 
^"^ethods  of  great  importance  in  orthopedics;  namely,  the  ex- 
^tision  method  of  treatment  devised  by  Volkmann,  which  has 
quickly  obtained  acceptance,  the  use  of  elastic  traction  (Bruns, 
Barwell,  Blanc,  etc.),  and,  above  all,  the  jacket  method  of 
treatment  of  disease  of  the  vertebral  column,  for  which  we 
^ve  chiefly  to  thank  Sayre;  all  these  methods  are  ver}'  valu- 
able therapeutically,  in  the  great  majority  of  cases,  and  they 
must  be  looked  upon  as  essential  advances  in  the  subject  of 
which  we  are  treating. 
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These  advances  have  led  to  the  rejection  of  many  ancient 
objectionable  orthopedic  methods  of  treatment;  and  have 
caused  orthopedics  to  be  considered  to-day  an  essential  part 
of  surgery,  and  everi  of  an  importance  from  a  strictly  medical 
standpoint,  and  we  have  only  to  glance  over  the  records  of  the 
first,  as  well  as  of  the  smaller  clinics,  in  order  to  see  what  a 
grreat  r61e  orthopedics  play.  Special  courses  in  orthopedics 
are  offered  the  young  physicians  in  order  that  they  may  ac- 
quire the  information  which  will  afterward  be  so  useful  to 
them,  and  it  is  in  this  connection  highly  to  be  desired  that 
each  hospital  (like  the  New  York  Orthopedic  and  'others) 
should  have  a  special  work-shop,  for  the  preparation  of  ap- 
paratus, in  direct  connection  with  it.^ 

In  the  past  few  years,  particularly,  there  have  appeared  a 
number  of  noteworthy  works  on  orthopedics.  I  need  recall 
only  those  of  v.  Meyer,  Lorenz,  Vogt,  Margary,  Noble  Smith, 
Kocher,  Liicke,  Mikulicz,  Roser/  Romanit,  and  others,  which 
are  mostly  founded  on  pathological  and  anatomical  researches 
as  applied  to  new  methods  of  treatment. 

We  may  define  the  term  deformity,  in  general,  as  being  a 
morbid  change  of  form  of  some  part  of  the  bony  skeleton,  or 
as  a  deviation  from  the  recognized  configuration  of  the  sym- 
metry of  the  human  body  (Tamplin);  many  orthopedic  affec- 
tions, however,  as  for  instance  anchylosis,  depend  on  an  abnor- 
mal alteration  of  function  in  a  portion  of  the  body  (stiffness, 
limited  mobility). 

In  the  majority  of  orthopedic  affections  we  deal  with  a 
curvature,  that  is,  the  form  of  the  affected  part  is  so  changed 
that  it  deviates  from  the  straight  line,  and  it  is  chiefly  in  the 
joints  rather  than  in  the  bones  that  the  changes  are  found 
(the  so-called  loxarthroses). 

In  general,  in  orthopedics,  we  have  to  deal  with  diseases  of 
the  organs  of  locomotion,  disturbances  and  diseases  of  the 
bony  system,  of  the  joints  and  ligaments,  or  of  the  muscles^ 
and  we  may  thence  divide  orthopedic  affections  according  to 
the  system  chiefly  involved,  and  we  may  further  subdivide 
the  subject  according  to  the  nature  of  the  change  in  form, 
according  to  the  causal  factors.  Above  all,  according  to  the 
time  of  occurrence,  we  may  subdivide  our  subject  into  the 
two  great  classes  of  congenital  and  acquired  deformities,  as 
in  the  following  scheme : 
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1.  Malformations,  primary  errors  in  development : 
a,  Primary  error  in  the  i^erm,  defect  in  forma- 
tion. &,  Disturbances  in  development  of  the 
normally  formed  foatus  through  loops  in  the 
umbilical  cord,  etc. 

2.  Intra-uterine  deformities  resulting  from :  a,  Ab- 
CoDgenital    I  normal  position  of  the  foatus  in  the  uterus 

Deformities.  (congenital  luxation,  etc.).    &,  Abnormal  in- 

tra-uterine  pressure. 
8.  Deformities  resulting  from  disease  during  in- 
tra-uterine   life  (rachitis,  etc.),  or  injuries 
(foetal  fractures). 
4.  Deformities  following  on  traumatism  during 
labor. 
r  1.  Such  as  result  from  essential  disease  factors  or 
traumatic  influences :  a,  Unsuitable  clothing 
(ill-fitting  shoes),  etc.     6,  Abnormal  posture 
and  what  may  be  termed  deformities  result- 
ing from  occupation. 
2.  Such  as  result  from  disease:  a.  Of  the  bones 
(rachitis,  tubercular  osteitis,  etc).   &,  Of  the 
Joints,  the  cause  of  which  is  arthrogenous. 
Acquired      I  3.  Such  as  result  from  disturbances  in  localities 
Deformities.    |  removed  from  the  affected  region :  a,  In  the 

muscular  system  (myogenous  cause),  h^  In 
the  central  or  i>eripheral  nervous  system 
(neurogenous  cause) 
4.  Such  as  result  from  traumatic  influences :  a, 
From  changes  in  the  soft  parts  (cicatricial 
contractions,  etc).  6,  From  changes  in  the 
bones  and  joints  (deformity  from  fractures 
or  dislocations,  etc.) 

The  question  of  the  orig'in  of  foetal  deformities  is  still  in 
^^any  cases  very  obscure;  often  we  must  suppose  an  error  in 
"^^e  germ,  a  vitium  primoi  format  ion  is. 

An  hereditary  influence  will  explain  certain  cong'enital  de- 
'^Drmities  (such  as  congenital  luxations,  club-foot,  etc.).  Tam- 
I^lin,  for  example,  tells  of  a  family  where  there  were  eight 
children  suffering  from  similar  bilateral  club-foot.  In  other 
instances  we  are  dealing  with  a  primary  disturbance  in  devel- 
opment resulting  from  a  fiietal  disease,  where,  for  example,  a 
part  remains  rudimentary',  or  may  even  be  entirely  lacking, 
and  so  in  the  course  of  the  development  of  the  other  parts  we 
witness  deformity.  A  good  example  of  this  character  is  of- 
fered by  curvature  of  the  fore-arm  or  of  the  leg,  which  results 
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from  lack  of  development  of  a  bone  and  which  leads  to  distor- 
tion of  the  hand  or  foot.  .Such  cases  have  been  described  by 
Mosengeil,^  Billroth,*  and  others. 

Those  cases  are  very  obscure  (although  in  some  the  data 

are  authentic)  where  a  sudden 
maternal  impression  during"  preg- 
nancy "(fright  at  the  sight  of  a 
cripple,  etc.)  has  caused  the  de- 
formity of  the  foetus. 

Instances  of  deformity  are  bet- 
ter explainable  which  may  be 
traced  to  loops  in  the  umbilical 
cord,  or  to  abnormal  posture  in 
utero,  which  is  offered  as  an  ex- 
planation of  talipes,  and  where, 
at  times,  a  deficiency  in  liquor  amnii  is  determined,  leading  to 
abnormal  pressure  on  the  misplaced  part. 

The  etiology  of  deformities  which  result  from  intra-uterine 
disease  or  from  traumatism  suffered  during  pregnancy,  is 
readily  understood,  although  we  cannot  give  absolute  credence 
to  all  the  recorded  cases. 

A  fair  percentage  of  deformities  are  caused  by  unfavorable, 
purely  external  causes;  we  will  see  how  the  carrying  of  infants 
on  one  side  predisposes  to  skoliosis.    Camper,  Soemmering 


Fio  1.— Curvature  of  the  Radius;  Lux- 
ation of  the  Head  of  the  Radius  with 
Defective  Development  of  the  Ulna. 
(Humphry.) 


Fio.  2.— Congenital  Infraction  and  Curvature  of  the  Fore-arm.    (Munich  Path.  Infltltate.) 


and  others  claim  that  the  tight  chest  bandages  have  an  un- 
favorable influence  on  the  muscles  of  the  chest.  The  modem, 
faulty  method  of  shoeing  children  (pointed  tips  with  high 
heels  to  the  shoes)  leads  to  characteristic  deformities,  such  as 
hallux  valgus,  etc.,  and  may  cause  serious  trouble. 

In  the  great  group  of  deformities  due  to  abnormal  and 
constant  pressure  (genu  valgum,  flat-foot,  etc.)  a  weakness  of 
the  muscular  system  is  an  efficient  cause.    The  most  impor- 
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tant  factor  here  is  the  abnormal,  constant  malposition, 
under  the  influence  of  which  there  occurs  unequal  growth  of 
the  affected  limb,  in  that  at  the  points  of  pressure  growth  is 
interfered  with,  while  at  other  parts  growth  is  increased,  and 
genu  val^m  offers  a  typical  example  of  this.  In  this  con- 
nection H.  V.  Meyer  *  differentiates  a  relative  excessive  strain 
(as  in  rachitis),  and  an  absolute  effect  of  external  factors  act- 
ing on  the  body. 

Habitual  methods  of  holding  the  body  may  lead  to  asym- 
metrical growth,  to  curvature  approaching'  skoliosis,  as  wit- 
ness the  deformities  in  certain  artisans,  in  watchmakers,  in 
stone  breakers,  etc.,  and  this  is  the  more  likely  to  occur  when 
the  cause  acts  early  in  life,  before  the  bony  structure  has  at- 
tained its  growth. 

More  important  still  are  the  deformities  resulting  from 
disease  of  such  a  nature  as  causes  softness  and  bending  of  the 
bones  (rachitis,  osteomalacia),  or  such  as  leads  to  disturb- 
ances of  the  bone  tissue  (tuberculosis,  osteomyelitis,*  and  again, 
syphihtic  osteitis,  rheumatism).  The  arthrogenous  deformi- 
ties, those  which  follow  on  inflammation  of  the  joints,  are  more 
itirrequent  the  better  such  inflammation  is  treated.  We  deal 
l^^re,  generally,  with  the  affection  characteristic  of  each  special 
joint,  as  we  will  note  when  speaking  of  contractures.  Bone 
disease  following  on  causes  which  check  or  interfere  with 
STX)wth,  such  as  necrosis,  may  also  lead  to  deformities. 

Of  no  less  importance  in  the  etiology'  of  deformities  is  the 
^ttect  of  diseases  and  their  sequelae.    Thus,  disease  of  a  muscle 
^ay  lead  to  diminished  function,  and  as  a  result  of  excess  of 
strength  in  the  antagonistic  muscles  there  may  result  deform- 
ity, or  the  same  may  follow  on  a  lasting  spasm  or  cicatricial 
contraction  (the  so-called  myogenous  deformities). 

More  frequently  the  cause  of  paralyses  and  spasms  lies  in 
disease  of  the  central  nervous  system,  and  the  great  group 
of  infantile  paralyses  is  due  to  meningitis,  etc.,  that  is  to  say, 
to  disease  of  the  cord,  of  the  brain  and  its  membranes. 

Deformities  less  frequently  result  from  affections  of  the 
peripheral  nervous  system  or  from  reflex  effects  from  disease 
of  the  genital  organs.  Sayre  reports  a  number  of  severe  in- 
stances of  muscular  contractures  due  to  phimosis,  etc.  The 
cause  of  these  myo-  and  neuro-genous  deformities  is  very 
variable  according  to  the  extent  of  the  process. 
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In  regxird  to  muscle-antagonism,  it  was  the  belief  that  in 
all  cases  where  the  antagonistic  group  obtained  the  ascendency 
a  nutritive  shortening  or  deformity  resulted  from  the  contrac- 
tion of  the  muscles  and  from  the  approximation  of  the  inser- 
tion points.  Hueter  and  Volkmann,  however,  have  shown 
that  we  are  rather  dealing  with  mechanical  influences,  that  is, 
with  the  weight  of  the  affected  section  of  joint,  the  habit  in 
walking  and  in  standing;  that  such  influences  favor  the  occur- 
rence of  paralytic  deformities,  and  that  much  depends  on  the 
manner  after  which  the  affected  joint  is  used. 

A  further  influence  (and  Seligmuller,  among  others,  has 
laid  stress  upon  this)  is  the  fact  that  the  paralyzed  muscles 
are  not  able  to  redress  the  position  enforced  upon  a  joint  by 
the  non-paralyzed  muscles,  and  consequently  each  movement 
in  the  direction  of  the  latter  is  effective,  and  the  resulting  pro- 
visional contracture  merges,  in  the  majority  of  cases,  into  a 
definitive. 

Where  all  the  muscles  of  a  joint  are  paralyzed,  the  condi- 
tion becomes  that  of  a  movable  joint ;  when  such  a  joint  is  used, 
the  check  influence  of  the  muscles  is  lacking.  The  movements 
occur  to  such  a  degree  as  the  approximation  of  the  bone  sur- 
faces to  one  or  another  side,  and  as  the  tension  of  the  liga- 
ments allow,  and  since  this  tension  will  ultimately  relax,  the 
ligaments  become  stretched,  and  the  bone  surfaces  suffer 
change  in  their  configuration,  and  the  deformity  is  magnified. 

We  will  not  consider  further  paralytic  deformities,  but  will 
only  note  the  fact  that  frequently  a  number  of  conjoined 
causes  lead  to  deformity,  that  is  to  say,  combined  etiological 
factors  are  at  work. 

In  the  small  group  of  congenital  deformities  which  result 
from  trauma,  there  belong  those  caused  by  injury  suffered 
during  labor  (for  example,  torticollis,  the  rupture  of  muscles 
during  rapid  delivery,  on  which  Stromeyer  has  laid  stress). 

Of  the  injuries  to  the  soft  parts  which  come  under  our  ob- 
servation, it  is  particularly  the  cicatrices  following  on  bums 
and  scalds,  that  is  the  contractures,  which  concern  us,  and 
these  most  frequently  affect  the  hands  and  fingers.  Deformi- 
ties also  result  from  injuries  to  the  skin  of  the  most  different 
kinds,  such  as  abscesses,  etc.,  and  these  are  of  great  importance 
when  they  cause  separation  of  tendons  or  of  muscles  ;  or  when 
a  motor  nerve  is  involved  and  there  ensues  loss  of  its  function. 
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We  must  mention  further  the  deformities  following*  on  in- 
juries to  the  bones.  The  most  frequent  are  those  which  are 
the  result  of  improperly  treated  fractures,  also  instances  of 
fracture  near  the  joints  or  inter-articular  fractures,  where 
proper  manipulation  or  passive  motion  (massage)  was  not  re- 
sorted to  in  time,  or  where  a  splint  was  worn  too  long. 

The  imperfectly  reduced  dislocations  are  infrequent  sources 
of  deformity,  as  is  faulty  union  of  fractures  of  the  epiphyses. 

The  occurrence  of  deformity  varies  greatly,  according  to 
age  and  sex.  The  large  propoi-tion  arise  chieflj^  in  childhood, 
and  those  due  to  external  influences,  as  for  instance,  skoliosis, 
are  met  with  chiefly  in  girls,  while,  on  the  other  hand,  those 
resulting  from  strain,  such  as  genu  valgum  and  pes  valgus, 
occur  with  greater  frequency  in  boys. 

The  symptoms  of  the  deformity  must  naturally  be  specially 
treated,  according  to  the  demands  of  the  individual  contract- 
ure.   As  to  the  frequency  of  deformities,  we  need  only  recall 
the  fact  that  Schrauth,  in   1860,  estimated  the  number  in 
Bavaria  as  being  25,000.      Werner  claimed  that  there  were 
^6,000  cases  of  skoliosis  in  Prussia,  and  he  states  that  a  cen- 
sus for  England  and  Wales  mentions  no  less  than   409,207 
deformed  individuals,  of  which  number  one  quarter,  or  90,277, 
belonged  to  London  alone.    We  see  at,  once  what  a  burden 
these  deformed  individuals  are  to  the  state,  for  it  is  not 
possible,  as  Dieffenbach*  suggested,  to  utilize  the  club-footed 
as  cavalry  men.    Many  orthopedic  diseases,  further,  render 
the  sufferers  partially  or  totally  incapable  of  work,  and  un- 
fortunately, the  majority  belong  to  the  poorer  classes.    The 
deformity,  again,  reacts  markedly  on  the  individual  himself. 
The  state  of  the  general  health  often  suffers  from  direct 
imphcation  of  internal  organs  (as  in  aggravated   skoliosis 
and  kyphosis),  and  in  instances  of  exaggerated  talipes,  etc., 
from  lack  of  exercise  in  the  open  air.      Further   still,  we 
must  note  the  depressing  effect  of  the  deformity  on  the  mind, 
a  circumstance  to  which  Tamplin "  has  well  given  expression. 
Indeed,  in  how  many  cripples  is  not  the  pyschical  pain  apparent 
in  the  physiognomy  ?    Poor  and  rich,  high  and  low,  stand  on 
an  equality  in  this  respect.    How  much  pain  did  not  Lord 
Byron's  club-foot  cause  him!     That  master  in  depicting  hu- 
man feelings  (Shakespeare)  expresses  this,  among  other  places, 
in  the  opening  monologue  of  Glostei-'s  in  Richard  III. ; 
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**  But  I, — that  ain  not  shaped  for  sportive  tricks. 
Nor  made  to  court  an  amorous  looking-glass; 
I,  that  am  rudely  stainp'd,  and  want  love's  majesty, 
To  strut  before  a  wanton  ambling  nymph ; 
I,  that  am  curtailed  of  this  fair  proportion. 
Cheated  of  feature  by  dissembling  nature, 
Deformed,  unfinish'd,  sent  before  my  time 
Into  this  breathing  world,  scarce  half  made  up, 
And  that  so  lamely  and  unfashionable 
That  dogs  bark  at  me  as  I  halt  by  them/^ 

On  the  other  hand,  it  is  well  known  that  the  intellectual 
faculties  are  apt  to  be  highly  developed,  and  many  a  distin- 
^ished  man  has  been  more  or  less  deformed  (Socrates^  .ZSsop, 
Alexander  the  Great,  whose  head  is  said  to  have  been  turned 
toward  the  left,  Burleigh,  Pope,  Talleyrand,  Flazman,  Byron, 
Mendelssohn,  etc.).  Little  was  operated  on  by  Stromeyer  for 
club-foot. 

In  regard  to  the  diagnosis  in  general,  of  deformity,  in 
the  vast  majority  of  cases  simple  inspection  proves  its  exis- 
tence. Still  it  must  not  be  taken  for  granted  that  the  variety 
of  deformity  always  suggests  itself;  at  the  very  beginning, 
when  correct  treatment  is  of  the  greatest  importance,  this  is 
not  the  case,  and  we  often  must  recognize  a  slight. deviation 
from  the  normal,  a  mjnor  projection,  etc.,  and  often  the  posi- 
tion assumed  by  the  patient  suggests  this,  as  for  instance,  the 
forward  curve  when  the  arms  are  raised,  in  case  of  skoliosis. 

Occasionally,  orthopedic  affections  only  cause  functional 
disturbances,  and  in  these  instances  examination  under  anes- 
thesia often  first  teaches  us  the  degree  of  the  diminished  mo- 
bility, etc.,  as,  for  instance,  in  case  of  contractures. 

It  is  highly  important  in  many  cases,  for  comparative 
purposes,  to  carefully  measure  the  deformity  and  to  make  a 
schematic  drawing  of  it. 

The  ordinary  tape-measure  answers  the  first  indication,  and 
the  second  is  fulfilled  by  the  plaster  cast,  by  photography,  by 
the  direct  tracing  of  the  contours. 

In  case  of  many  deformities  it  suffices  to  measure  the  angle 
which  the  joint  abnormally  forms,  and  for  this  purpose,  in  ad- 
dition to  the  ordinary  square,  the  goniometers  are  useful.  I 
may  mention  the  goniometer  of  Morisani,®  Krohne,  Paci,' 
Gutsch.*®    I  will  only  figure  the  Roberts'  instrument. 

In  many  cases  it  is  essential  to  take  the  measurements  at 
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different  levels  (the  sa^ttal,  vcHical,  and  frontal),  and  for  this 
puqK>se  complicated  instruments  ai-e  necessary.  Amon^ 
othei*s  Roberts  *^  has  made  use  of  geometry  for  the  description 
of  deformities,  terming  the  method  dicistrophometrif,  A 
number  of  useful  instinjments  have  been  devised  for  tlu*  pur- 
|H">se  of  measurement. 

In  Roberts'  Goniometer  (Fig-*  3)  both  amis  may  be  used 
and  made  so  short  that  the  an^le  of  a  kyphosis  may  be  deter- 
mined.   Pelvic  obliquity*  abduction  or  adduction*  flexion  or  ex* 


Fin   >i     Hinljerbi'  Ooulunifter. 

1,  in  short  any  deformity  at  any  level  may  be  measured 
by  this  instrument. 

For  the  determination  of  deformities  at   different  levels 
>b«*rt*s  epipedonieter  {Fig,  4),  which  may  be  placed  at  any 
an^le,  is  useful. 

The  two  arras  of  the  instilment,  at  light  angles  to  one  an- 
ier,  may  be  fitted  to  any  surface  of  the  body,  and  the  de\ia- 
Mons  of  the  arms  are  carefully  registered  in  degrees;  one  arm 
may  i*eadily  be  shortened,  so  that  the  instrvniient  is  also  of 
utihty  in  the  measurement  of  club-foot. 
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Instruments  of  this  nature  are  especially  applicable  to  sko- 
liosis,  and  many  are  nowadays  constructed. 

To  obtain  the  configuration  at  any  level  an  ordinary  strip 

of  lead  will  suffice. 
The  lead-curve 
thus  obtained  may 
be  transferred  to 
paper. 

To  measure  the 
thorax  the  kyr- 
tometer  is  useful, 
as  also  analogous 
instruments  con- 
structed like  hat 
machines.  Tore/^- 
ister  simple  cross- 
sections,  the  ap- 
paratus of  Stark  " 
(a  double-circle 
with  pencils  at 
each  extremity), 
that  of  Schenk  and 
others  may  be  re- 
sorted to.  Limany 
instances  of  de- 
formity of  the  foot 
it  is  advisable  to 
obtain  an  outline 
of  the  plantar  sur- 
face a  pelmato- 
gram  {KtX/xa,  sole). 
The  patient  is 
made  to  tread 
with  blackened 
foot  on  a  sheet  of 
paper  and  thus  a 
picture  of  the  sole 
is  obtained ;  the 
patient  can  be 
caused  to  walk  on 

Fio.  ^.-Roberts'  Epipedometer.  the  papCF  and  thUS 
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his  manner  of  placing'  his  foot  down  when  walking*  is  obtained 
(an  ichnogram  or  stibogram).  The  value  of  this  method  has 
been  particularly  emphasized  by  F.  L.  Neugebauer,'*  Vierordt 
and  others. 

The  prognosis  of  deformities,  in  general,  may  be  considered 
good  when  no  severe  general  disease  is  at  the  bottom,  and 
when  we  are  not  dealing  with  a  defect  in  formation  of  the 
bony  parts,  as  in  skoliosis.  By  means  of  bandages  and  ap- 
paratus, and  particularly  by  the  modem  operations,  the  sur- 
geon is  able  to  obtain  complete  cure,  or  essential  betterment, 
in  a  relatively  large  number  of  cases.  Even  in  case  of  curva- 
tures not  specially  accessible  to  therapeutic  methods,  such  as 
skoliosis,  the  prognosis  has  become  much  more  favorable  when 
the  cases  come  early  under  treatment,  for  then  we  frequently 
obtain  betterment,  or  at  least  check  the  progress  of  the  affec- 
tion. 

We  would  note  specially  here  that  only  in  case  of  a  few 
deformities  does  spontaneous  cure  occur,  as  in  the  slighter  de- 
gree of  rachitic  curvatures;  in  by  far  the  larger  majority  of 
instances,  the  deformities  are  progressive,  and  it  is  a  mistake 
to  tell  the  relatives  that  in  the  course  of  growth  the  deformity 
will  alter  for  the  better,  for  thus  the  most  profitable  time  for 
treatment  is  allowed  to  pass. 

In  connection  with  therapeusis  we  must  lay  stress  on  pro- 
phylaxis, the  entire  aim  being  to  cause  the  boily  and  brain  to 
develop  simultaneously,  to  further  by  all  means  the  mens  sana 
in  corpore  sano.  Under  this  head  are  included  not  alone  the 
proper  food  and  clothing  in  childhood,  in  brief,  attention  to 
every  detail  of  hygiene,  but  also  suitable  hardening  of  the 
bony  and  of  the  muscular  S3*stem.  Gymnastics,  swimming, 
riding,  out-door  exercise  and  work,  etc.,  these  may  do  much  to 
prevent  the  development  of  many  deformities.  In  how  far 
this  bodOy  exercise  may  favorably  affect  the  race,  ancient 
Greece  with  her  OhTnpic  games  is  a  witness,  and  I  recom- 
mend, in  particular,  g]^*mnastics  after  Busch^s^*  description. 

In  this  connection  it  is  a  cause  of  congratulation  that  the 
chief  sports  in  England  (ball  playing,  rowing,  etc.)  are  obtain- 
ing a  greater  foothold  with  us.  Another  important  factor 
for  the  prevention  of  deformities  lies  in  the  spreading  of  the 
knowledge  of  how  to  treat  diseases  of  the  joints  properly.  It 
is  essential  that  the  inflamed  joint  should  be  placed  in  such  a 
6—38 
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position  that,  if  anchylosis  ensue,  it  maj'^  be  most  useful  (that 
is,  hip  and  knee  well  straightened  out,  foot  and  elbow  bent  at 
right  angles) ;  further,  it  is  important  to  resort  in  time  to 
passive  motion,  manipulations  and  massage,  as  soon  as  the 
essential  inflammatory  symptoms  have  disappeared. 

Most  frequently  it  is  the  congenital  deformities  which 
reach  a  high  grade,  since  the  parents  of  the  sufferer,  from 
stupidity  or  ignorance,  do  not  seek  the  requisite  treatment 
early,  and  herein  lies  the  great  value  of  state  institutions  such 
as  Stromeyer  and  Dieffenbach  argued  for  and  Lorenz  has  lat- 
terly recommended.  "  What  good  end  would  not  a  state  in- 
stitution fulfill  where  all  the  crippled  children  of  the  land  could 
resort,  and  if  possible  be  cured, — ''  thus  speaks  Lorenz,  and 
indeed  such  institutions  would  be  of  far  greater  value  than  the 
offering  for  sale  of  faulty  orthopedic  apparatus. 

As  regards  the  appropriate  treatment  of  deformities,  we 
may  in  general  range  ourselves  on  Seneca's  side  when  he  says: 
"Sanabilimus  segrotomas  malis  ipsaque  nos  in  rectum  geni- 
tos  natura  si  emendari  velimus,  juvat,"  the  majority  of  ortho- 
pedic troubles  being  curable  or  subject  to  betterment,  and  in 
many  cases  by  means  of  the  simplest  appliances. 

No  single  scheme  of  treatment,  however,  is  applicable  here, 
no  single  method  but  a  combination  of  many  methods  usually 
fulfills  our  aim;  we  must  not  alone  depend  on  mechanical 
means  but  also  resort  to  dynamic,  and  among  the  former  must 
be  classed  g^^mnastics,  "  orthopedic-gymnastics/'  as  Delpech 
termed  them. 

In  orthopedics  we  must,  in  particular,  individualize,  for 
each  case  has  its  own  special  indications  which  must  be 
attended  to ;  a  method  wliich  in  one  case  seems  suitable,  in 
another  will  not  be  appropriate.  In  any  event,  the  general 
state  of  the  patient  must  be  considered. 

To  mention  now  the  most  essential  orthopedic  methods  of 
treatment,  we  have :  1.  The  constitutional,  general  treatment, 
which  includes ;  a.  Attention  to  hygiene;  6.  Medicinal  agents; 
c.  Physical  agents  (gymnastics,  massage,  heat,  etc.);  d.  Elec- 
tricity. 

2.  Mechanical  agents  (bandages,  orthopedic  apparatus); 
and  finally, 

3.  Orthopedic  operations  (either  requiring  the  knife  or  not). 
The  error  was  formerly  made  of  considering  the  constitu- 
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tional  treatment  the  chief  one,  and  to-day  actually  this  princi- 
ple obtains  to  far  too  great  a  degree.  There  can  be  no  ques- 
tion that  attention  to  the  general  rules  of  health,  the  obtaining 
of  fresh  air,  care  of  the  skin  by  baths,  etc.,  strengthening  food 
(breast  milk  for  young  infants),  will  effect  much,  and  that  in 
orthopedic  hospitals  the  good  results  obtained  are  in  part  to 
be  laid  to  the  application  of  hygienic  principles;  still  these 
health-rules  will  not  alone  suffice,  except  in  very  rare  cases 
where  they  are  associated  with  the  strengthening  action  of 
sea  air,  as  at  the  sanitariums  at  Norderney,  Sylt,  Margate, 
Ramsgate,  Eastbourne,  Bec-sur-mer,  Trouville,  etc.  Of  medi- 
cinal agents  of  value  the  chief  are  iron,  preparations  of  qui- 
nine, cod-liver  oiL  In  rachitis  the  phosphates  and  sulphates 
are  especially  useful  at  an  early  stage  to  replace  the  lack  of 
bone  salts.  To-day,  owing  to  the  researches  of  Kassowitz  and 
of  Wegner,"  we  must  grant  considerable  value  to  phosphorus 
in  the  treatment  of  rachitis. 

In  case  of  500  rachitic  children  Kassowitz  witnessed  the 
most  marked  results  from  the  administration  of  phosphorus, 
and  Unruh,  Th.  Toeplitz**  and  others  have  confirmed  these 
results.  Kassowitz  recommends  a  daily  dose  of  -^  of  a  grain 
in  mucilage  or  in  cod-liver  oil. 

5  01.  Morrhuae,           .        .        .        .      5  iij  3  ijss. 
Phosphor., gr.  ^^. 

Or  in  an  emulsion  as  follows : 

5  Phosphor., ^i*-  ^• 

Solve  in  01.  Amygd.  dulc.  3  ijss  et  adde 

Pulv.  acaceae, 

Syr.  simpl.,       .        .        .        .        afi  3  j    gr.  xv. 

Aq.  destil.,       .        .        .        .  3  ij  3  v. 

M.  S. — One  to  four  teaspoonfuls  daily. 

Latterly,  Lesser  has  recommended  the  following  as  an  anti- 
rachitic mixture: 

ft  Tr.  rhei  \inos.,        ....        20  parts. 
Potass,  acet.  sol.,    ....        10     ** 

Vini  stibiat., 5      " 

M.  S. — According  to  the  age  of  the  child  administer 
from  five  to  ten  drops  three  times  daily.  Increase  the 
dose  everj'  third  day  by  one  drop  until  the  child  receives 
from  twenty-five  to  thirty  drops  three  times  daily. 
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In  addition  to  the  above  remedies,  in  cases  of  paralysis, 
strychnia  may  be  ordered  in  the  dose  of  ^{^  of  a  grain  three 
times  each  day,  or  else  it  may  be  administered  subcutaneously 
in  the  dose  of  ^  of  a  grain  once  a  week,  this  dose  being*  in- 
creased according  to  circumstances. 

Of  the  general  physical  therapeutic  agents,  we  note :  heat 
in  the  form  of  the  sun-baths,  warm  baths  and  douches,  the 
use  of  the  vapor  bath  to  equalize  the  circulation.  In  paralytic 
cases  and  in  chronic  joint  affections,  the  peat  and  salt  baths, 
dry  heat  as  recommended  by  Beard,  of  New  York,  may  be 
used  and  the  latter  may  be  applied  by  means  of  Leiter's  coiL 
Hot  poultices,  protected  by  gutta-percha  paper,  will  often  be 
found  useful. 

A  method  which  has  been  enthusiastically  claimed  as  the 
only  true  and  efficient  one  in  orthopedics  and  again  has  been 
rejected  as  simple  humbug,  is  gymnastics,  that  is  to  say  the 
methodical  exercise,  active  and  passive,  of  the  muscles.  There 
is  no  question  that  this  method,  carefully  and  continuously 
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used,  aside  from  its  general  strengthening  effect,  is  valuable  in 
the  treatment  of  many  orthopedic  affections,  especially  where 
we  aim  at  exciting  and  restoring  function  in  certain  groups  of 
muscles.  Of  special  value  is  the  method  devised  by  the  Swede, 
P.  H.  Ling  (died  in  1839),  and  amplified  by  a  number  of  others 
(Bronting,  Rottstein,  Norman  Roth,"  etc.),  the  method  of  so- 
called  "Swedish  gymnastics,"  whereby  not  only  active  and 
passive  movements  are  utilized  but  also  a  general  effect  on 
the  muscle  functions  is  exerted.  This  method  has  many  ad- 
herents, and  it  is  applied  in  a  number  of  institutions,  such  as 
those  at  London,  Stockholm,  Baden-Baden,  etc. 

The  most  essential  point  about  the  Swedish  gymnastics  is 
the  methodical  movements  to  which  the  individual  is  subjected. 
Either  the  operator  endeavors  to  overcome  opposition  on  the 
part  of  the  patient,  or  the  latter  on  the  part  of  the  former. 

Apparatus  for  these  passive  movements  may  also  be  used.*^ 
Especially  useful  are  the  so-called  thoracic  joint-stren^heners 
(Largiaddr  ^•),  the  restorator  (Goodyear),  which  is  seen  in 
Figure  5. 
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The  restorator  ^  is  especially  useful  for  the  methodical  ex- 
ercise of  muscles^  for  owing  to  the  necessity  of  stretching:  the 
rubber  band^  the  patient  may  himself  take  account  of  his  mus- 
cular power  (Vogt,  Weil.^^).  The  same  is  true  of  other  appara- 
tus, such  as  those  devised  by  Sachs,  by  Seeger,  and  others. 

Massage  (from  fiaaaeivy  to  rub)  was  used  by  the  ancients, 
the  Indians  and  other  races,'^  for  therapeutic  purposes;  its 
utihty  has  lately  been  exposed  by  Metzger  (Amsterdam), 
Mosengeil,  and  others,  and  the  results  obtained  have  led  to  its 
wide  dissemination. 

Massage  consists  in  rubbing,  pressing,  striking,  etc.,  a  por- 
tion of  the  body.  It  increases  the  force  of  the  circulation,  it 
causes  a  more  rapid  absorption  of  the  products  of  inflamma- 
tion; under  the  influence  of  massage  partial  stiffness  of  joints 
disappears,  atrophic  muscles  become  richer  in  blood  and 
stronger,  in  short  the  nutrition  is  improved,  and  the  retrogres- 
sive phenomena  occur  to  better  advantage  in  the  parts  sub- 
jected to  the  manipulation.  In  particular  has  Mosengeil  ^^  util- 
ized the  various  manipulations  {effleurage  or  centripetal  strok- 
ing by  flat  hands,  frictions,  ellipsoid  rubbings  with  the  finger 
tips, petrissage  or  kneading  of  the  affected  part,  tapottement). 
These  various  manipulations  have  become  popular,  and  latterly, 
works  on  massage  have  appeared  in  which  the  technique  is 
carefully  described,^*  and  instruments  have  been  devised  to 
take  the  place  of  the  masseur's  hands  (such  as  the  elastic 
muscle-beater  of  Klemm,  or  that  devised  by  Flasher  2'  which  is 
constructed  of  wood). 

The  effect  of  these  methods  is  due  rather  to  the  rubbing 
than  to  the  materials  which  are  rubbed  in,  such  as  vaseline, 
borax  ointment,  olive  oil. 

In  this  connection  we  must  refer  also  to  passive  move- 
ments, the  so-called  manipulations,  the  rotatory  motions  in 
the  direction  opposed  to  the  deformity,  which  are  applicable 
especially  to  club-foot,  being  repeated  frequently  during  the 
day,  the  foot  being  redressed  and  held  in  such  position  for 
awhile  in  a  suitable  apparatus. 

In  this  way  the  ligaments  and  bones  are  prevented  from 
developing  abnormally,  for  the  deformity  increases  with 
growth,  and  thus  the  obstacles  to  redressement  are  lessened 
without  the  motion  of  the  affected  part  suffering.  Generally, 
other  methods,  such  as  holding  the  affected  part  for  a  long 
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time  in  as  g:ood  a  position  as  is  possible,  will  effectually 
assist. 

As  regards  the  applications  of  electricity  in  orthopedics, 
the  faradic,  and  more  frequently  the  constant,  current  may  be 
used  over  single  muscle  groups,  but  the  current  must  not  be 
too  strong,  or  of  too  protracted  duration  (five  to  fifteen  min- 
utes once  or  twice  daily).  Say  re  lays  stress  on  the  point  that, 
when  a  paralyzed  muscle  is  galvanized,  it  must  be  placed  in 
such  a  position  as  to  be  subject  to  no  strain  of  any  kind  what- 
soever. 

The  action  of  the  current  is  all  the  stronger  when  it  is  ap- 
plied to  the  spot  where  the  most  effective  motor  branch  enters 
the  muscle.  Duchenne,  of  Boulogne,  and  v.  Ziemssen  ^  have 
considered  at  length  the  preferable  points  of  application,  and 
for  such  information  I  must  refer  to  their  valuable  works. 

In  exceptional  cases  galvano-puncture  of  the  muscles  will 
prove  effective,  that  is  to  say,  the  passage  of  the  current 
through  the  muscle,  by  means  of  a  needle  connected  with  an 
electrode  and  inserted  into  the  muscle  while  the  other  elec- 
trode is  placed  on  the  surface  of  the  skin. 

We  now  pass  to  the  description  of  the  simplest  mechanical 
appliances,  the  position  and  fixation  apparatus.  The  former 
plays  an  important  role,  especially  in  the  treatment  of  disease 
of  the  spinal  column,  and  it  may  answer  the  purpose  of  afford- 
ing rest  to  the  entire  body,  or  else  of  only  a  portion  of  the 
body  (as  for  instance  Eulenburg's  ^^  scoliosis  apparatus,  and 
the  devices  of  Bonnet,  Mayer,  Rauchfuss,  and  others).  For 
the  sitting  posture,  the  Volkmann-Barweirs  oblique  seat  is  to 
be  commended  (for  skoliosis).  We  may  mention  here,  also, 
the  numerous  orthopedic  beds,  as  those  of  Valerius  Venel, 
Guerin,  Bouvier,  Pravaz,  Boynton,  Harrison,  Heine,  etc.  The 
majority  of  these  beds  are  supplied  with  extension  and  counter- 
extension  mechanism.  Such  apparatus  will  be  spoken  of  under 
the  heading  of  mechanism  for  reduction.  As  an  example,  we 
will  describe  here  the  Beely  extension  bed  for  skoliosis,  which 
is  seen  in  profile  in  Figures  6  and  7.  hg  answers  the  purpose 
of  elevation  to  the  desired  extent;  6/  is  for  the  attach- 
ment of  the  girdle;  /  is  a  roller  over  which  the  weight  is  sus- 
pended; cd  is  the  linen  covering  of  the  surface  ad.  In  Fig.  8 
the  girdles  are  seen  which  pass  under  the  chin,  back  of  the 
neck  and  under  the  axillae. 
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Other  beds  are  provided  with  inechanisin  for  lateral  inclina- 
tion, such  as  r>p1pech*St  H.  Big;^''"s,  and  girdles  may  also  be 
fitted  to  them.  In  tlie  Biiringrs-^  apparatus  for  skoliosis,  pads 
worked  by  screws  assist  in  reduction.     The  same  holds  true  of 


Flos.  6  ttiid  7.— The  B«ely  B«<L 

Hiiter*s  modification  ot  this  apparatus,  and  of  Loringr's,  which 
is  used  ill  hip  contractures,  etc. 

I  can  all  the  more  readily  pass  over  these  apparatuses 
since  most  of  them  are  only  of  historical  interest  and  have 
latterly  been  described  by  E*  FLseher,^^ 
and  I  may  dismiss  from  consideration 
the  orthopedic  chairs,  etc.,  for  ttiey  ai^ 
no  longrer  in  use. 

I  will  mention  the  so-called  mechani- 
cal beds  and  tlic  !>pds  fitted  with  appa- 
ratus for  liftintr  the  patient.  The  first 
allow  of  defecation  and  of  chang-e  of  the 
bi'd-clothing'  without  specially  disturl>- 
ing"  the  patient,  ami  this  is  accomplished 
either  by  sliding  a  board  with  an  open-  5^«' 8--ot«^J«  of  Beeiy'aB«L 
in*?  in  it  under  the  patient,  as  in  the  R.  Yolkmann  bed,*'*  or 
by  an  extension  mechanism,^^  as  in  the  Liicke  bed;  or  further 
still  by  mechanism  l>y  means  of  which  the  mattress  sinks 
down   and  may  be  removed,  as  in  thi*  Crosby  bed.     Of  the 
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apparatus  for  lifting  the  patient,  the  best  is  Beck's,  since  it 
is  contrived  so  that  the  whole  body  of  the  patient  or  an  indi- 
vidual portion,  may  be  lifted. 

We  pass  now  to  the  consideration  of 
the  various  orthopedic  bandages  w^hich 
are  intended,  usually,  to  maintain  a  de- 
formed portion  of  the  body  in  position 
and  thereby  lead  to  better  appearance, 
FiQ.Q.-HookforiMertionin  or  possibly,  Only  to  betterment  in  func- 
apiaster  of  Paris  Bandage.      ^.^^     The  importance  of  thesc  bandages 
is  all  the  greater,  seeing  that  by  means  of  them  we  c^n,  in  the 
cheapest  and  quiclcest  manner,  apply  suitable  treatment,  and 


rr^ 


Fio.  10  a.— Roberts'  Elastic  Tension  Corset 
with  Jury-mast. 


Fig.  10  b.— Roberts'  Plaster  Bandage  wHh Ex- 
tension and  Klastic  Traction  Apparatus. 


in  that  the  physician  may  combine  with  them  a  number  of 
other  adjuvant  therapeutic  means  (such  as  extension,  elastic 
traction,  pressure,  etc.).     They  are  generally  useful,  in  par- 
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ticular  in  dispensary  practice,  where  they  most  frequently 
ansvrer  the  indications. 

The  plaster  bandage  with  justice  leads  the  others,  and  it 
i&  best  prepared  from  large-meshed  gauze  rubbed  in  finely  pul- 
verized modeller's  plaster.    The  plaster,  when  it  has  hardened, 
answers  the  purpose  of  holding  the  bandage  in  place.    To 
st;rengthen  it  in  various  places  it  is  advisable  to  fit  in  here 
and  there  pieces  of  wire  or  corset-steels,  etc,  or  pieces  of  linen 
dipped  in  plaster  may  be  inserted  in  the  bandage  as  it  is  being 
Applied. 

It  is  often  essential  in  laying  the  bandage  to  insert  splints 
to    maintain  redressement,  and  these  keep  the 
pai-ts  in  position  during  the  setting  of  the  band- 
age. 

In  children  it  is  advisable  to  varnish  the 
l>a.ri.dage  after  it  has  hardened  to  prevent  its 
l>eooming  wet  through  by  urine,  etc. 

£y  sinking  hooks  or  brackets  into  the  plaster 
'^re    obtain  points  for  attachment  of   extension 
ox*    traction  apparatus,  as  is  seen  in  Heine's** 
extiension-splint.    In  Fig.  11  a  simple  apparatus 
of  tihis  nature,  made  by  Reynders,  is  seen.    The 
^rxn  D  is  moved  by  the  long  screw  C  by  means 
of   the  key  Q  and  is  fastened  at  E.    The  ends 
^1^  inserted  into  zinc  plates  which  are  fitted 
^to  the  plaster  bandage.    The  splints  of  this  fio.  ii.-Extenaioii 
Mature  devised  by  Beely,'"  of  the  Konigsberg  ®p"°^' 

Clinic,  are  especially  useful  in  orthopedics,  particularly  where 
"^e  lower  extremities  are  concerned. 

We  may  note  here  the  Robert's  plaster  corset  with  exten- 
sion blades  sunk  in,  the  length  and  force  of  which  are  regu- 
lated by  the  screws. 

The  bandage  made  from  plaster  with  the  addition  of  coal 
dust  has  the  advantage  of  being  lighter,  of  setting  more 
Quickly,  and  of  resisting  moisture  better,  and  was  recom- 
mended by  the  workers  in  Langenbeck's  clinic.  The  paraffine 
l)andage  has  been  warmly  indorsed  by  many,  Whitson  for 
example,  owing  to  the  lesser  danger  of  decubitus  resulting. 

The  silicate  of  soda  bandage  has,  in  general,  the  advantage 
of  lasting  longer  and  being  less  heav^%  but  its  disadvantage  is 
the  fact  that  it  requires  more  time  for  hardening;  in  ortho- 
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pedics.  still,  it  is  ;nlvar)ta;^i*ously  used  for  making  corse 
etc..  but  tlic  precLiutioji  iiuist  be  taken  not  to  moii^ten  the  first 
turns  of  the  bandage  too  thoroug^lily,  else  the  lower  surface 
will  become  unpre^nated  and  be  rou^h. 

In  order  to  overcome  the  objection  to  the  silicate  bandagt^ 
that  it  I'equires  too  long"  an  intei*\'al  for  hardening,  an  oiled- 
paper  may  be  laid  over  it,  and  next  a  few  plaster  layers  which 
may  be  removed  in  a  few  days  after  the  silicate  has  hai'dennL 

(Wolff,  Fowler,  etc.)  The  sili- 
cate bandag:e  is  as  appropriate 
for  the  lower  extremities  as  for 
spinal  corsets.  Konij^  uses^  with 
g*ood  result,  a  mixture  of  ma^- 
nesite  and  silicate  of  soda ;  such 
bandag^es  are  readily  worn  and 
are  not  likely  to  be  riraken  or 
wet  through. 

Paste-hoartl  baudag-es  are 
also  used,  and  are  recomnieiHied 
especially  on  account  of  their 
slight  weighty  and  t  hey  may  be 
made  veiy  solid  an<l  lasting  by 
the  insertion  of  splints,  etc 

Plastic  fell  impregrnattnl  with 
hair  (presented  by  Cocking"  in 
1870,  and  first  used  by  Ernest 
Adams)  has  quickly  obtamed  a 
fnotliuld  iu  orthopedic  sur^ry. 
It  ma.y  be  readih^  shaped  by 
Flu  i-.-orai<.i»e.iic  inasrie  IV It  A|ipnratiix  dipping"  tu  liot  Water;  BiHdy" 
*^^^^^^  has  used  it  after  inipi'egtiatioii 

with  an  alcoholic  solution  of  shellac.  It  may  be  modelled  over 
a  plaster  cast  of  the  part  where  it  is  to  be  applied,  ^nd  it 
may  be  loosenrnl  or  tig-htened,  accorditig"  to  dasire,  when  in 
p la  ce  ( Sc li  w J \  rt z  *'^) . 

We  will  now  speak  of  the  methods  of  preparing"  casts  from 
plaster  of  Paris  over  which  the  plastic  felt  may  be  modelled* 
Over  the  oiled  surface  Beely  places  a  \k^m,  lig"htly  applied, 
plaster  bamlag-e,  and  this  is  cut  and  rtnnoved  as  soon  as  it  has 
hardened.  The  interior  of  this  cjist  may  then  Ix^  filled  with 
plaster  and  the  desired  mo*lel  is  obtaijied.     That   the  mo<lel 
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may  not  be  too  heavy  a  tube  may  be  inserted  through  the 
centre. 

For  the  preparation  of  casts  of  the  back  certain  modiflca- 
taons  have  been  introduced.  Braatz  *'  makes  a  light  cast  by 
covering  the  inner  surface  of  a  linen  model  with  an  inch  or  so 
of  plaster;  after  the  removal  of  the  covering  the  plaster  cast 
is  smoothed  down  and  the  felt  is  fitted  over  it. 
Karewski  •*  quickly  lays  a  plaster  bandage  around  the  sus- 


'lA- 13  •.— PMi«nt  before 
^daiitatloaofConet. 


Fio.  18  b.— The  Corset  with    Fio.  13  c— Patient  Suspended  with 
Suspension  Bands.  Corset  in  Place*  prepaivd  for 

Covering  with  Plaster. 


P^ded  patient,  inserts  the  hooks  while  the  plaster  is  soft,  cuts 
tte  corset  when  the  plaster  has  hardened,  smooths  the  edges, 
*nd  then  oils  the  model  and  rubs  plaster  over  it. 

In  Figs.  13,  a,  b,  and  c  is  represented  Heidenrick^s  *•  method 
^  obtaining  a  cast.  He  suspends  the  patient  and  places 
^und  him  a  sack  made  of  coarse  linen,  brought  together 
^bove  with  a  running  string,  packed  with  cotton  below  and 
n>ade  fast  above  the  trochanters.    On  each  side  of  the  oiled 
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body  extending  over  the  shouldors  is  a  string  which  serves 
purpose  of  cutting  the  plaster  cast,  before  it  has  hatxlened 
much,  into  two  pieces  exactly  adapted  to  one  another. 

In  Fig.  13  Beely's^^  method  of  using  felt  is  shown. 

Leather  lias  also  been  utilized  for  corsets,  etc.,  and  ownng 
to  its  durability  and  elegtince  its  appUcation  is  a  wide  one» 
Beely  ijsed  stout  leather  hardened  in  glue,  and  by  painting  it 
over  with  double  potassio-chromic  acitl  he  makes  it  very  re- 
sistant to  moisture.  Karewski  ^^  and  I.  Smith  recommended 
fine  wire  gauze  for  orthopedic  bandages,  and  this  has  the  ad- 
vantage of  being  light  and  permeable  to  the  air.  In  excep- 
tiiuuil  cases  hard  rubher,  softened  in  hot  water,  will  prove 
useful;  when  heated  it  may  be  readily  bent  to  any  desired 
shape  and  retains  it  when  hard* 

Another  matei-ial  often  used  in  orthopedic  surgery  is  di- 
achylon plaster^  and  this  leads  us  to  speak  of  the  traction 
bandages  which  are  resorted  to  to  prevent  contractures,  to 
assist  growth  in  a  di^sii'ed  direction,  etc. 

This  plaster  is  nmst  frequently  used  for  the  redressement 
of  slight  deformities  of  the  feet,  etc.,  generally  in  connection 
with  splints,  etc.,  and  for  arthopedic  purposes  it  must,  of  coui^se, 
be  not  too  yielding,  and  be  possessed  of  good  adhesive  proper- 
ties. Maw's  moleskin  plaster  is  a  good  article.  Before  the 
application  of  the  plaster  the  surface  must  be  washed  off  with 
soap  and  thoroughly  dried.  If  necessary  it  must  h^  shaved* 
In  case  of  extension  bandages,  which  are  chiefly  used  for  the 
lower  exti-emities,  the  Volkmann  method  of  plaster  and  foot- 
piece  has  obtained  wide  acceptance.  In  addition  to  the  quality 
of  the  plaster,  care  must  be  taken  to  pad  the  tibia  and  the  pro- 
jecting  bones  of  the  ankle*  lest  decubitus  ensue. 

In  the  majority  of  cases,  extension  may  be  obtained  by 
stones  or  sand-bags  slung  over  a  roller,  while  the  counter* 
extension  is  yielded  by  the  weight  of  the  body.  Rarely  are 
inchned  planes  i-eiiuisite  for  counter-extension. 

When  extension  is  made  from  the  head,  it  is  obtained  by 
leather  bands  (a  and  b)  encu'cling  the  chin  and  occiput,  which 
are  united  each  side  under  the  ears  by  buckles  (c)*  and  are 
suspended  from  above  by  slings  attached  to  rings  (vide  Figs* 
14  and  15). 

A  simpler  method  is,  after  shaving  the  head,  to  use  strips 
of  plaster  under  the  chin  and  occiput,  extending  them  over  the 
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ears  to  the  level  of  a  tangent  across  the  sinciput  and  here  to 
attach  them  to  a  hook  by  means  of  a  third  sling  of  plaster. 

To  obtain  horizontal  extension  there  are  a  nmnber  of  ap- 
pliances applicable  to  skoliosis,  torticollis,  etc.,  which  will  be 
spoken  of  under  the  subject  of  curvature  of  the  spine. 

We  find  the  principle  of  vertical  extension  in  ancient  or- 
thopedic apparatus,  such  as  the  Bloemer  chairs,  the  Shaw 
sling,  and  these  are  not  only  useful  in  case  of  disease  of  the 
spinal  column,  tiOrticollis,  etc.,  but  also  in  cases  of  curvature 
of  the  limbs.^'  Thus,  the  vertical  appara- 
tus recommended  by  Schede  and  others, 
for  fracture  of  the  thigh  in  children,  may 
be  utilized  in  case  of  aggravated  rachi- 
tic curvature  of  the  femur. 

In  simple  suspension,  that  is  to  say 
in  the  lifting  of  the  body  from  the  sitting 
or  standing  posture  (as  may  be  accom- 
plished by  Glisson's  slings,  axilla  slings, 
Beely's  self -suspension  apparatus.  Fig. 
16,)  Sayre's  tripod,  which  may  readily  be 


Fm.  iC-HMd-SUng    (Beely.) 


Fio.  15.— Head-Girdle  in  two  parts. 


improvised,  is  useful.  The  body-weight  acts  as  counter- 
extension;  occasionally  we  may,  in  addition,  obtain  a  species 
of  lever  effect  by  causing  the  patient  to  bend  over  a  line 
(Vo8:t«). 

Orthopedic  apparatus  should  not  only  be  cheap,  lasting, 
*nd  readUy  applied,  but  in  the  majority  of  cases  it  should  be 
carefully  supervised.  As  Noble  Smith  says,  "  Xo  instrument 
^  be  of  much  use  unless  the  surgeon  devote  his  attention  to 
itfta4justment  and  re-adjustment "  ;  and  as  Hennequin  **  says, 
*Uii  appareil  quelqu'il  soit  ne  vaut  que  par  celui  qui  I'ap- 
pBque.'*    It  is  not  so  much  the  apparatus  as  the  manner  of 
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its  application  which  makes  it  efficient,  and  badly  applied  it 
will  work  lianii. 

As  to  ortliopedic  apparatus  in  greneral  the  simplest  is  the 
b(\stJ*  In  many  cases,  where  foi-metiy  apparatus  was  neces- ' 
sary,  we  can  to-day  dispense  with  it  in  favor  of  operative  pro- 
cedures, etCp  Much  always  depends  on  the  exact  application 
of  apparatus,  and  this  is  the  reason  why  the  aid  of  an  expert 
orthopedist  mustj  in  special  cases^  be  invoked. 


Fro.  16.'Beely '•  Apparatiu  for  Self^iispeoikm. 


Fia.  17.— Stt9p«<ui<>o  ApporaUio. 


We  may  divide  the  apparatus  into:  1.  Retention  means;  2, 

Reduction  means,  \>y  which  curved  or  deformed  parts  are  re- 
stored to  the  normal  position  by  traction  or  pressure;  3.  Am- 
bulant apparatus. 

In  general,  orthope<lic  apparatus  may  be  divided  into  am- 
bulant, that  is,  that  which  may  be  worn  by  the  patient  w^hile 
about,  and  into  appai*atus  wliich  can  only  be  used  with  the 
patient  in  bed. 
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The  materials  out  of  which  the  apparatus  may  be  con- 
^ructed  are  steel,  iron,  wood,  leather,  hard  rubber  combined 
-mth  elastic  straps,  etc.    The  most  durable  and  elegunt  splints 
are  those  constructed  of  leather  fashioned  over  wood  or  plas- 
ter models,  connected  together  by  steel  blades  and  straps,  and 
livith  movable  joints.    These  are  light,  and  therefore  particu- 
larly advantageous  when,  as  in  case  of  paralyses,  etc.,  they 
must  be  worn  for  a  long  time.    In  regard  to  the  nature  of  the 
joints,  the  hinge,  as  we  find  it  in  any  pocket-knife,  is  the  most 
/i-equently  resorted  to.    Less  frequently  the  joint  is  constructed 
similarly  to  the  hinge  of  a  door,  the  motion  being  at  the  level 
of  the  surface  of  the  splint  (as  in  Bonnet's  apparatus  for  the 
pr^evention  of  inward  rotation  of  the  foot,  where  the  pelvic  gir- 


^**«»  IB.-] 


I  Projection  of  Iron  Fastened  to  a  Door, 
on  rollers. 


The  suspension  portion  moTes 


^^^  and  the  splint  for  the  upper  leg  are  so  connected.    This  is 
^l^o\ra  in  Fig.  29). 

Where  it  is  essential  to  obtain  motion  in  a  number  of  direc- 

^ions,  a  variety  of  joints  are  combined.    By  the  combination 

^^  three,  Stillman,  for  instance,  has  devised  a  universal  joint, 

^lius  obtaining  all  the  advantages  of  the  ball  and  socket  joint 

(tree  motion  in  all  directions),  without  the  disadvantage  of 

^ing  obliged  to  entirely  fix  the  joint  or  else  to  allow  of  motion 

in  any  direction. 

The  enarthrosis,  or  ball  and  socket  joint,  is  less  frequently 

used,  as  it  is  found  in  certain  apparatus  devised  for  torticollis 

(Bruns),  in  a  number  of  club-footed  appliances  (Busch),  in  ap- 

IKiratus  for  congenital  luxation  of  the  hips  (Nyrop),  etc. 

The  joints  are  rarely'  entirely  uncontrolled,  for  they  are  in- 
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tended  to  ^uide,  as  it  were,  the  movements  of  the  part  of  the 
body  concerned,  to  control  the  motion  of  the  limb  in  a  cejiain 
direction;  in  the  knee,  for  instance,  to  prevent  latcTal  movir* 
ments;  usually  the  object  is  to  allow  motion  only  to  a  certain 
degree,  or  to  prevent  motion  in  a  special  diix'Ction. 

With  this  end  in  view  counter-checks  are  inserted  In  the 
joints  to  prevent  undue  movement  in  the  direction  opposite  to 
that  which  is  desired. 

On  the  other  hand,  it  is  often  essential  to  prevent  motion 
only  to  a  certain  deerree  for  a  special  purpose^  that  is  to  sny, 
to  be  abl»_*  to  limit  motion,  and  for  this  pur  post* 
screws  answer  best.  By  means  of  screws  the 
two  sections  of  the  apparatus  may  b«»  joined 
together  at  any  desinnl  im»?le. 

A  very  pr*;ietic;il  application  of  this  point 
we  find  in  the  Stillnian  sector  splint  among: 
others,  where  one  splint  may  be  placed  at  any 
an^le  to  the  other  and  is  held  in  position  by 
a  screw. 

Where  the  aim  is  to  secure  position  in  a 
special  direction,  as  in  extension,  then  a  simple 
bracket  or  bolt-like  mechanism  is  the  readiest, 
as  is  exeniplilied  in  the  apparatus  for  kef^pin^ 
the  knee  extended,  where  a  small  steel  ,ami, 
projecting"  from  one  splint,  fits  into  a  circular 
piece  on  the  other  splint. 

Fastening'  may  be  accomplished  in  a  very 
simple  manner  b\'  means  of  clasps.  Ottins"  the 
diine  fur  rnraiy5ii«  of  ouc  mto  the  otucr,  attached  to  the  sectionsi 
th«  Lower Exti^niuy.  ^f  the  spliut — as  in  the  Nyrop  apparatus 
for  paralysis  of  the  extieinities,  a  contrivance  which  is  all  the 
more  valuable  practically  in  that  by  slight  pressurt*  on  a 
ciif  le  (/>  in  Fig.  19)  the  apparatus  may  be  quickly  set  out  of 
function. 

Where  fixation  in  very  diJTerent  directions  is  essetitial,  wc 
may  insert  a  small  spring  which  fits  into  a  toothed  wheel,  as 
in  the  Baedenheuer  shoe  for  club-foot,  etc. 

In  the  ambtilant  apparatus  for  the  lower  extremities,  the 
mechanism  is  ordinarily  fitted  into  the  shoe,  the  two  blades  of 
the  splint  being  united  between  the  inner  and  outer  sole  of  the 
shoe,  or,  in  order  to  be  able  to  separate  the  blades,  they  aro 


Orthopedics  and  Orthopedic  Surgery,  60 1 

inserted  into  projections  at  right  angrles  to  the  shoe  or  firmly 
bound  to  them  hy  a  clasp  spring*. 

Where  we  are  not  obliged  to  take  the  question  of  cost  into 
consideration,  it  is  preferable,  from  the  stand-point  of  dura- 
bility of  the  apparatus,  to  fit  a  well-padded  metal  sole  on  the 
shoe,  so  that  the  apparatus  may  be  worn  independently  of  the 
shoe,  that  is  even  with  slippers. 

The  orthopedic  shoe  is  of  special  importance.  Often,  by 
making  the  sole  of  one  shoe  higher  than  that  of  the  other,  or 
by  the  addition  of  an  extra  section  of  leather  to  the  sole,  we 
may  counteract  an  abnormal  position  of  the  foot,  or  by  build- 
ing up  one  side  of  the  shoe  we  may  oppose  a  curvature.  These 
points  are  exemplified  in  the  Kolbe  club-foot  shoe,  and  in 
others.  By  a  verj"  simple  contrivance  the  patient  can  be  com- 
pelled to  place  his  foot  down  in  a  special  manner,  as  is  exem- 
plified in  the  mechanism  in  the  Roser  stirrup  shoe,  where  a 
metal  stirrup  projects  laterally  from  the  surface  of  the  shoe. 
Occasionally  a  rubber  sole  is  to  be  commended,  owing  to  its 
durability  and  pliability,  the  latter  quality  allowing  any  de- 
sired shape. 

In  order  to  make  locomotion  easy  and  in  order  to  secure 
certainty  of  adaptability  of  the  foot  to  the  shoe,  it  is  advisable 
to  have  it  laced  all  the  way  up  in  front  above  the  ankle  joint. 
Thus  the  foot  is  thoroughly  secured. 

A  large  majority  of  the  ambulant  apparatuses  are  attached 
*t  the  pelvis  and  for  this  purpose  a  well-padded  girdle  is  neces- 
sary. This  maj''  be  made  of  sheet  iron  and  in  front  of  leather. 
In  many  instruments  steel  bands,  padded,  pass  over  the  crests 
(Langgaard)  and  are  attached  to  the  pelvic  band. 

Where  it  is  particularly  desired  to  fix  the  apparatus  to  the 
pehis  we  may  use  corsets,  as  is  the  case  in  various  French 
appliances.  These  may  surround  the  hips,  sacrum,  or  the  en- 
tire lower  abdomen  and  back,  and  the  special  apparatus  may 
^  attached  to  the  corset  by  steel  clasps  or  by  leather  straps. 
Again,  as  in  the  Nyrop  corset  for  inferior  lumbar  kyphosis, 
a  pad  .may  be  placed  over  the  nates  behind  the  trochanters 
and  be  attached  to  the  corset. 

Further,  dorsal  splints,  with  head  supports,  etc.,  ma^^  be 
adapted  to  the  pelvic  bands  and  these  may  be  fitted  into  an 
orthopedic  corset. 

Other  important  orthopedic  apparatus  is  seen  in  the  reduc- 
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tion  machines,  which  we  may  divide  into  ambulant  and  non^ 
ambulant,  and  in  the  construction  of  which  we  find  the  mo6t> 
varied  mechanism.  In  case  of  the  non-ambulant  apparatus,, 
we  deal  with  extension  mechanism  by  weig'ht,  bands,  etc,, 
either  in  one  direction-— as  in  Stromeyer's  equinus  apparatus 
(Fig*.  20),  the  Lorinser-Bonnet  knee  contracture  apparatus — 
or  in  two  opposed  directions,  as  in  various  extension  beds 
(Heather  Biggr's,  Fi«^.  23,  Heine's,  and  others)  which  will  be 
spoken  of  in  detail  under  the  subject  of  diseases  of  the  spinal 
column. 

The  ambulant  apparatus  is  to-day  used  with  far  greater 
frequency,  and  here  the  principle  of  the  lever  (one-armed  or 
two-armed)  may  be  utilized,  as  in  the  apparatus  adapted  to 
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Fio.  20.— Stromeyer's  Equinus  Api:>aratus. 

genu  valgum,  contractures,  club-foot,  etc.,  in  the  shape  of  dif- 
ferent lever  splints. 

A  very  efficient  means  of  reduction  is  offered  by  elastic 
traction,  whereby  we  may  obtain  a  continuous,  slight,  gradu- 
ated force,  or,  if  desired,  a  veiy  great  force  (Barwell,  Bruns), 
and  we  may  use  for  this  purpose  either  material  with  rubber 
set  in  (as  in  the  Barwell  skoliosis  bandage,  the  Fischer  band- 
age for  skoliosis),  or  else  rubber  bands  (as  in  the  various  con- 
tracture apparatus),  or  rubber  rings  which  are  placed  between 
two  straps,  and  the  force  (^xerted  b}'  which  we  may  graduate 
by  means  of  the  straps.  Elastic  traction  is  exerted  in  many  of 
the  recently  devised  orthopedic  appliances,  such  as  the  in- 
genious apparatus  of  Blanc,  the  club-foot  apparatus  of  Sayre, 
Stillman,  and  others,  and  this  traction  is  all  the  more  to  be 
recommended  since  it  may  readily  be  combined  with  plaster- 
bandages,  or  any  material  which  it  is  desired  to  ust\  Thus, 
elastic  traction  is  resorted  to  in  rotation  of  the  foot,  by  con- 
necting the  lateral  bars  of  the  splint  with  elastic  bands  (Beely). 
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Among'  these  appliances  with  elastic  traction  are  included 
"ttjiose  where  groups  of  muscles  are  re-enforced  by  the  tension 
in  order  to  antagonize  other  groups.  Delacroix,  Duchenne 
^nd  others  have  commended  such  appliances,  of  which  number 
^^ji-e  will  only  refer  here  to  Delacroix's  apparatus  for  paralysis 
^Df  the  extensors  of  the  fingers,  and  to  the  apparatus  for  use 
\  paralytic  pes  equinus  and  pes  calcaneus,  where  the  paralyzed 
luscles  are  re-enforced  by  elastic  bands  or  rings- 
Spiral  metalUc  springs  may  also  be  used  for  traction  pur- 
XK»es,  as  is  exemplified  in  Heather  Bigg's  extension  bed  (Fig. 


Fig.  2S.— Sayre'B  Shoe. 


Fib.  tl.— LOdw'B  ApparatDi  for  dab-fooc. 


Fig.  A— Bij::p'»  Exteoaioo  Bed. 


^),and  the  spring  may  also  be  utilized  for  obtaining  rotation, 
as  in  Doyle's  apparatus  for  the  after  treatment  of  club-foot. 

In  case  of  paralysis.,  these  spiral  springs  are  also  resorted 
to,  as  in  Mathieu's  apparatus  for  piaralysis  of  the  quadriceps 
femoris,  where  the  thigh  and  the  leg  splints  ar^  connected  to- 
gether in  front  by  a  spiral  spring.  Springs  art*  also  adapted 
to  many  appliances  for  pes  equinus,  pes  calcaneus,  and  to 
Duchenne's  apparatus  for  paralysis  of  the  muscles  of  the  foot, 
^here  small  springs,  corresponding  to  the  paralyzed  muscles, 
^^  inserted  into  the  leather. 

These  springs  are  also  useful  to  keep  two  portions  of  a 
^J^ndage  apart  and  to  obtain  extension,  as  in  the  Bolierts 
corset  (Figk  10,  25.). 


6o4 


Orthopedics  and  Ortfwpedic  Surgery. 


In  spring-  steel  splints  we  also  have  a  valuable  means 
reduction,  and  they  may  be  used  either  to  exert  traction  or 
pressure*     In   the  first   instance,  they  may  be  parabolic  in 

shape  or  S-shaped.  These  springs 
are  used  iu  the  numerous  club-foot 
shoes  (as  in  Scarpa's  shoe  and  its 
many  modifications),  the  band  fast- 
ened to  the  leg*  keeping:  the  foot  pro- 
nated  and  abducted.  The  8-eihaped 
band  exerts  not  only  extension  but 
also  sub-luxation  backward,  as  is  ex- 
emplified in  many  pes  equinus»  and 
in  m;uiy  contracture  appliances 
(Heatlier  Bigg'*s  knee  apparatus,  for 
instance). 

Kesort  to  metal  bands  for  tbi»  pur- 
pose of  exerting*  pressure  we  see  in 
connection  with  pressure  cushions^  and 
Nyrop's  skoliosis   appanitns  may  Ih* 
taken  as  the  t^pe.     In  this  apparatus 
the  vertical    doi*sal  blades  are   heUl 
hackw  aril  by  elastic  steel  bands,  and 
at  the  point  where  these  are  brought 
forward  to    be    fastened   they  exert 
pivssure  on  tlie  cushion,  that   is,  di- 
rectly against  the  angrles  of  the  Hbs, 
while  the  remaining-  bhuk»s  exert  no 
press uiv  at  all  on  I  he  body. 
The  toothed-wheel  and  toothed  bar  are  utilized  in  many 
orthopedic  app]ianc<»s  for  effecting*  I'eduction  where  we  aim  at 
considerable  gradual  extension  V>y  the  apparatus.    The  toothetl 
liar  is  also  used  with  a  surrounding  metal  springs  and  this  eu* 


Flo,  %i  —  Ik >y  1  e  h  A  jipvarsir  1 1  s  , 


F».  S.^RoberU^  Elastic  Rxteuiaaii  Bat. 


ables  us  to  obtain  fixation  in  a  better  position,  and  prt»vents 
return  to  a  faulty  one.  This  is  exemplitled  in  the  Roeser- 
Baedenheuer  club-foot  shoe. 

Formerly  the  screw  mechanism  played  a  g^reat  role  in  or- 
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thopedics,  and  this  is  not  surprising,  for,  before*  thf*  iiitrrKhir- 
tiou  of  t»lastic  tract iou^  liy  iiiemis  of  the  scrt'w  «:radiial  and 


Fio.  85  *.— Nyrop'a  Spring  SpUtit, 


Fio.  a<s  b.— Beely'*  Oonei. 


^rcat  power  could  be  obtaiued  according  to  the  desire  of  the 
surgeon. 


JTlo.  87.— H«ytid««r's  Apparatus  for  TorticoUii. 


Fig.  SS.—Kolbe'sCJub-foot  Appamttui- 


The  most  popular  \vas  the  endless  or  Archimedes'  screw, 
and  this  was  utilized  in  many  contrivances  for  contracture  of 
the  extremities* 


Orthopedics  and  Ortkoptdic  Surgery, 

While  the  simple  endless  screw  is  seen  in  many  contracture 
appliances,  such  as  the  Ulricli  and  Mittlers  hip-extensiim  ap- 
pai*atus,  the  Lan^^^aar*d  knee-extension  apparutus,  the  H, 
Big^g"  and  tlie  Goldschmidt's  fing'er-ex tension  apparatus,  we 
also  And  the  manifold  endless  screw  utilized  for  the  purpose 
of  effecting  reduction,  as  in  club-foot  appliances  (Charrien*, 
etc.),  skoliosis  contrivances  (Lang'gaard,  Eulenburg-).  torti- 
collis apparatus  (Fig-.  t*7),  Stillman's  and  H.  Bigg^s  macliineSy 
for  antero-posterior  curvatui^  of  the  spine,  contrivances 
which  naturally  act  the  more  etfectively,  tlie  lunger  the  lever 
arms  which  are  adapted  to  them. 

The  screw  tnechanism  is  also  utilized  at  the  angle  between 
two  articulated  splints,  so  that  the  distance  between  them  can 
be  lengthened  at  will  by  the  screw.  This  is  the  case  in  Kolbe*8 
elbow  machine  and  in  a  number  of  club-foot  appliances,  etc. 


r 

Ficj.  ao.— Screw  Ltk  Boniiet'a 
ApparatUK. 


Fio.  3t>. 


-Bcmn4«t*8  Mftchine  for  th4*  Exctrcitt 
the  Tati>tarsial  Joint. 


The  r?>  a  pression,  which  Guerin  formerly  used  to  a  gr 
extent,  luis  to-day  much  less  recognition.  A  sitnple  sci^w 
passes  through  a  stationary  nut  and  presses  on  the  movable 
arm  of  a  lever,  forcing  down  this  end  or  preventing  its  eleva- 
tion, so  that  excess  of  movement  is  impossible.  This  form  of 
screw  is  seen  in  many  cluli-foot  ap[)araluses  (Luttei-'s  and 
Langenbeck's),  the  aim  being  to  prevent  the  eqmnus  position* 
and  also  in  Bonnet's  machine  for  the  prevention  of  inward 
rotation  (Fig.  29). 

A  further  group  of  appliances  are  the  self-movable  ma^ 
chines,  many  of  them  ingenious  and  devised  by  Bonnet,  hjt 
means  of  which  the  patient  may  himself  exercise  the  functions 
of  a  joint  by  exerting  passive  nmtion,  usually  through  a  cord 
passing  over  a  roller,  on  which  the  patient  makes  traction. 

These  machines  allow  of  motion  only  in  one  level  (the  hesit 
known  is  Bonnet's  ai>pliance   for  knee-coniractui^),  and  in 
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onk*r  to  apply  passive  motion  to  the  font.  Tor  instance,  three 
macliiBes  are  necessary  autl  tlierefore  apparatus  of  this  uatiii^e 


Fio.  81,— Apparatus  for  Movement  of  tbe  Tiito-crural  Joint. 

has   yii'hltHl   in  gfenem!  to  Tiiovements  applied  throtigh  the 
hands. 

In  this  phice  belong  the  apphances  in  which*  by  chan^in^ 
an  elastic  band  from  one  to  the  other  side,  the  inovabiUtj'  of 


Fio.  ;iJ,— Chun gfJil lie  EltLHlic  TriiLiiifn  for 

Oorrectlon  of  Kne*-  Contnicturea* 

(Col  I  In  J 


Fio.  3S,— Chun geft  hie  FJiuttJc  Triivtitm  for 

Correctloii  of  Knee  Contractures. 

(Collliij 


a  joint  is  increased  (as  in  the  Collin,  and  the  Reibmayer  con- 
tracture apparatuses). 

SURGICAL  ORTHOPEBIC   OPERATIONS. 

Borg'ical  op^M^ations  also  phiy  a  most  important  role  in  or- 
thopedics and  in  this  resiieet  has  pro^'ress  in  modern  times 
lw!en  most  markcHl,  The  operations  are:  L  Special  manual, 
without  injury  to  tlie  skin,  and,  '?.  Cutting  procedures,  and 
these  may  he  either  subcutaneous  or  pei-cutaneous.  It  is  evi* 
dent  why,  at  a  time  when,  by  any  cutting  method,  there  ex- 
isted danger  of  abscess,  suppuration,  septicemia  and  pyemia, 
tlie  subcutaneous  metliod.  owiii*^:  to  the  slif^bter  risk  of  wound 
complication,  sJiould  have  been  preferred;  to-day,  however^ 
owin^  to  the  aseptic  methods  of  treating  wounds,  the  open 
opt*rations  are  ^rowinj^'  more  in  favor.  We  need  nu^ntion  only 
the  open  myotomy  of  the  st<*rno-cleido-mastoid,  the  Phelps 
operation  for  club*foot,  etc. 
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We  may  further  divide  operations  into  those  which  are 
limited  to  the  soft  parts  and  into  those  which  concern  the 
bones;  in  both,  however,  it  is  essential  that  the  after-treat- 
ment should  be  the  correct  one. 

As  regards  the  special  manual  operations  without  injury 
to  the  skin,  they  are  intimately  related  to  massage  manipula- 
tions, extension  by  bandages,  etc.,  of  which  we  have  already 
spoken. 

When  the  insertion  points  of  muscles  become  so  approxi- 
mated as  to  lead  to  deformity,  the  manual  stretching  of  the 
muscles,  with  or  without  anesthesia,  may  be  resorted  to  in 
order  to  overcome  this  deformity.  Manual  manipulations  are 
oftener  called  for  on  account  of  inflammatory  adhesions,  etc, 
in  or  near  a  joint,  and  we  will  speak  further  of  the  method  of 
brisement  ford  under  the  subject  of  contractures;  in  general, 
the  force  used  should  not  be  too  great  lest  rupture  ensue. 

If,  by  such  methods,  the  malformation  be  corrected,  then 
it  becomes  necessary  to  hold  the  part  in  good  position  by 
means  of  bandages,  or  else,  through  passive  motion,  to  recover 
the  normal  movability  and  thereby  to  restore  function  to  the 
limb. 

In  connection  with  the  osseous  system  also,  methods  un- 
associated  with  injury  to  the  skin  are  called  for,  and  ow^ing  to 
the  greater  accuracy  of  the  modern  apparatus  for  osteoclasis, 
that  is,  the  breaking  of  deformed  bones  by  weight  without  the 
making  of  a  wound,  this  method  excels  osteotomy.  Usually 
osteoclasis  is  performed  by  lever  action,  either  by  the  hand  of 
the  operator  alone,  or  else  with  the  assistance  of  special  ap- 
paratus (osteoclasts),  as  a  rule,  under  anesthesia.  The  hand 
is  suitable  especially  in  case  of  long,  non-sclerosed  bones. 
Many  curv^atures  of  the  bones  in  infants,  due  to  rachitis,  pro- 
vided sclerosis  has  not  set  in,  may  be  bent  straight  with 
almost  no  force;  the  same  holds  true  for  badly  united  fract- 
ures before  the  callus  has  hardened.  We  work  in  these  in- 
stances with  both  hands  on  each  side  of  the  eminence  of  the 
curvature,  the  thumbs  being  placed  at  the  site  of  greatest 
curvature,  and  we  may  thus  readily  straighten  the  bone;  we 
usually  feel  crepitus  resulting  from  slight  fracture,  but  this 
heals  quickly  under  a  fixation  bandagp.  The  English  writers 
compare  this  fracture  to  the  variety  known  as  *'  green-stick.*' 

Where  rachitis  with  sclerosis  has  occurred,  and  this  may 
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happen  as  early  as  two  to  four  years,  then  the  strongest  man 
is  not  able  to*  break  the  bone  of  a  child,  and  here  osteotomy 
finds  its  indication.  In  case  of  adults,  only  exceptionally  is 
it  possible  to  break  a  deformed  bone  manually  (especially,  for 
example,  in  case  of  badly  united  fractures  of  the  fore-arm). 
Ordinarily,  a  largre  hollow  bone  may  be  broken  by  bending  it 
over  the  knee  or  the  edge  of  a  table,  etc.,  these  points  acting 
as  resistances  to  the  lever  action,  and  when  the  bone  is  too 
short  it  may  be  lengthened  by  plastering  on  a  splint."  Usu- 
ally large  arc-like  cur- 
vatures, where  sclero- 
sis has  not  set  in,  yield 
best  to  such  methods. 

In  the-  majority  of 
instances  in  adults  the 
requisite  force  must 
be  obtained  through 
special  instruments, 
and  here  the  chief  dif- 
ficulty is  to  obtain 
the  fracture  at  the  de- 
sired place.  While, 
formerly,  forcible  ex- 
tension by  the  Schnei- 
der-Mennel  apparatus, 
«tc.,  was  the  practice, 
to-day  the  ostecolasts 
are  substituted,  espe- 
<iially  the  improved 
ones  of  modem  times. 

With  the  majority  of  osteoclasts  the  portion  to  be  operated 
^pon  rests  on  a  hard  surface,  and  at  the  site  of  greatest  curva- 
ture force  is  exerted  through  a  pad,  etc.,  and  thus  the  bone  is 
fractured.  The  simplest  instrument  of  this  nature  is  that  of 
Bosch,*^  which  acts  on  the  principle  of  the  book-binder's  press. 
Of  the  numerous  osteoclasts  (or  dysmorphosteopalinclasts) 
those  of  Blasius,  Oesterlen,  V.  v.  Bruns,  Taylor,*^ — we  will  only 
represent  Rizzoli's  (Fig.  34),  which  has  been  especially  used 
for  the  fracture  of  rachitic  curvatures,  and  which  consists  of 
two  iron  rings,  the  one  applied  above  and  the  other  below  the 
site  of  greatest  curvature;  these  rings  hold  the  bone  and  are 


Fio.  84.— Rizzolis  Osteoclast. 
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connected  by  a  bar  throug-h  the  middle  of  whicFi  works  » 
screw.  To  the  end  of  this  screw  is  attached  a  plate,  through 
which  pressure  is  conducted  at  the  eminence  of  tlie  curvature 
which  is  covered  by  a  pad.  This  pressure  is  mci^ejis^^d  till  the 
bone  is  fractured.  In  order  to  measurt*  tlie  appli<_Hi  force  a 
dynamometer  may  be  attached  to  Rizzoli's  osteoclast.  The 
apparatus  is  a  very  simple  one.  The  padded  rinprs  surround 
the  bone;  they  are  connected  by  the  iron  bar  and  flxtni  by 
screws;  the  large  screw  is  worked  down  until  the  pad  over  the 
eminence  of  the  curvature  is  thoroughly  adafited,  and  then  a 


Fio.  8iL— Robin  *8  Oflt4?*u'liiKT, 


few  quick  turns  of  the  screw  will  break  the  bone,  oft^»n  amlibly. 
A  fixation  bandage  or  extension  is  applied. 

The  new  apparatus  of  Robin  and  Collin  has  the  adv:ini:ii^' 
of  breaking  the  hone  at  the  exact  spot  desired;  the  fracture 
is  usually  transverse,  and  this  apparatus  is  also  suitable  for 
breakinjE:  the  bone  quite  near  Joints.  Thest^  inventions  have 
greatly  stimulated  resort  to  the  osteoclast,  especially  in 
France.^* 

Tht*  Robin  osteoclast  consists  of  a  strong  wooden  basi* 
which  is  screwed  at  8  to  a  firm  table.  The  wooden  basi*  \% 
perforated  for  the  insertion  of  iron  bars  EEy  and  tlit*8e  are 
fixed  by  the  lever  IK  The  arcs  BB  are  movable  on  the  bars 
EE,  and  these  compress  the  plate  O,  by  means  of  the  screw- 
key  C.    The  lever  foix:e  is  regulated  by  the  spring  R,    The 
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force  is  applied  to  the  periphery'  of  the  bone  through  the  three- 
fold leather  girdle  L. 

The  new  Collin  osteoclast,  which  was  devised  for  the  cor- 
rection of  genu  valgum,  consists  of  a  firm  base,  to  the  centre 
of  which  is  attached  a  strong  quadrilateral  iron  plate  which 
may  oscillate  forward   and   backward;    through  this  plate 
works  a  compression  screw,  which  is  movable  so  as  to  be  ap- 
plied, where  desired,  on  the  bone.    Of  the  two  lever  arms  only 
one  is  movable,  and  when  it  is  approximated  to  the  other,  the 
i^equisite  force  for  fracture  is  exerted.     (See  Fig.  36.) 

In  many  cases  the  very  simple  Volkmann  apparatus,  which 
consists  of  a  ring  and  a  long  lever  arm,  ma3''  be  used.    The 


Fio.  36.— Collin's  Osteoclast. 


^'"i^^g  is  pushed  over  the  site  where  it  is  desired  to  cause  fract- 
^^^>?,  and  the  requisite  force  is  quickly  applied  through  the 
^^x-er. 

According  to  Bockel,*®  of  120  patients  with  contracture  of 
^lx«  extremities  the  above  method  succeeded  in  three-fourths  of 
^t^«  cases,  and  for  more  than  half  the  use  of  a  simple  appara- 
^^^^  sufficed.  Thirty  times  osteoclasis  was  requisite,  and  with 
^li«  exception  of  one  case,  it  succeeded  twenty-seven  times  in 

^tiiidren  ranging  from  eighteen  months  to  eight  years,  and 

^^^cily  failed  three  times. 

Kecent  reports  have  strengthened  the  position  acquired  by 

^^^^^teoclasis  and  it  is  not  surprising  that  statistical  data  should 

^l>eak  in  favor  of  it  over  osteotomy.    Pousson,^*  in  ninety-eight 
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cases,  has  never  seen  much  after-disturbances  except  in  one 
case  where  there  was  a  slight  bruise. 

In  regard  to  the  cutting  methods,  we  must  consider  those 
involving  the  soft  parts  (skin,  fascia,  muscles,  tendons),  and 
those  involving  the  bones  (section  of  bones,  removal  of  a  por- 
tion). 

The  further  subdivision  is  made  into  the  so-called  sub- 
cutaneous operations,  which  are  performed  through  a  small 
incised  wound  in  the  skin,  and  into  the  percutaneous  opera- 
tions, where  the  skin  is  severed  in  order  to  expose  the  part  to 
be  operated  upon.  While,  in  the  days  when  man  was  power- 
less against  wound  complications  the  subcutaneous  opera- 
tions  were  naturally  resorted  to,  since  thus  certain  of  the  risks 
were  avoided,  in  these  days  of  antisepsis  the  percutaneous 
operations  have  had  a  wide  prospect  opened  before  them, 
since,  by  the  free  exposure  of  the  parts,  we  may  better  recog- 
nize shortened  tissue  or  the  bands  which  prevent  reduction  of 
a  deformity,  and  we  may  further  the  better  separate  them, 
and  since  we  may;  by  Esmarch's  bandage,  avoid  the  haemor- 
rhage which  would  otherwise  obscure  the  field  of  vision. 

Of  the  operations  on  the  soft  parts,  we  must  first  consider 
those  which  consist  in  cutting  the  cicatrices  which  cause  de- 
formity. Where  such  cicatricial  contraction  exists  we  may 
reach  our  aim  by  simple  incision  of  the  bands,  by  transverse 
incision  followed  by  vertical  union,  by  flap  operations,  es- 
pecially the  A — ,  V — ,  and  | — |-shaped  incisions  (Busch,  Bums, 
etc.),  by  extirpation  of  the  cicatricial  tissue,  and  by  transplan- 
tation of  large  flaps  from  the  neighborhood. 

The  cutting  of  fascia  and  of  aponeuroses  is  not  frequently 
resorted  to  in  orthopedics;  usually  this  involves  the  palmar 
and  plantar  fascia,  and  the  fascia  lata  in  case  of  contractures, 
etc. 

These  operations  may  be  also  performed  subcutaneously 
and  percutaneously,  and  in  regard  to  the  palmar  fascia  we 
will  speak  later  in  connection  with  Dupuytren's  palmar  fascia 
contracture. 

The  cutting  of  single  ligaments  is  also,  in  general,  not  often 
resorted  to  in  orthopedics,  although  formerly  the  section  of 
the  external  lateral  ligament  of  the  knee  played  a  r61e  in  the 
treatment  of  genu  valgum. 

More  frequently,  it  is  a  question  of  cutting  different  tissues. 
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as  in  Phelps'  method  of  treating  club-foot,  where  all  the  tis- 
sues which  hinder  redressement, — the  skin,  fascia,  tendons, 
ligaments, — are  cut,  and  the  wound  is  then  allowed  to  heal 
antiseptically. 

In  the  orthopedic  practice  of  earlier  times,  in  particular, 
the  cutting  of  muscles  and  of  tendons  for  the  correction  of  de- 
formities played  a  very  important  role,  and  tenotomy  is  of 
lar  greater  value  than  myotomy,  and  should  be  selected  in- 
stead, seeing  that  the  necessary  wound  is  a  slighter  one,  its 
cross-section  a  smaller  one,  and,  owing  to  the  speedier  union, 
the  subcutaneous  operation  will  to-day,  in  the  majority  of  cases, 
be  given  the  preference.  Especially  is  this  the  case  for  those 
tendons,  such  as  the  tendo  Achillis  and  the  tendon  of  the 
stemo-cleido-mastoid,  which  are  not  surrounded  by  any  special 
sheath  and  therefore  where  the  risk  of  permanent  non-union 
need  scarcely  be  taken  into  account. 

The  section  of  muscles  and  of  tendons  was  even  resorted  to 
in  the  middle  ages  for  the  correction  of  deformities,  but  sup- 
puration, etc.,  frequently  resulted  and  this  nullified  the  result. 
Tulpius,  Solingen,  Roonhuysen  performed  tenotomy;  Lorenz, 
on  the  advice  of  Thilenius,  in  1782,  for  the  first  time  cut  the 
tendo  Achillis  for  the  relief  of  club-foot,  and  Sartorius  and 
others  imitated  him.  In  1822,  Dupuytren  and  others  tenoto- 
mized  for  caput  obstipum.  Tenotomy,  however,  first  gained 
acceptance  as  a  valuable  operation  after  L.  Stromeyer  (1831 
to  1833)  had  learned  how  to  avoid  its  risks,  and  we  may,  with 
justice,  say  that  orthopedic  practice  was  thus  revolutionized 
^much  as  was  ophthalmology  by  the  discovery  of  the  ophthal- 
moscope (Bauer).  The  enthusiasm  which  this  operation  evoked 
^as  aU  the  greater,  seeing  that,  in  comparison  with  the  great 
'■esults  it  yielded,  it  could  be  termed  a  minor  operation.  Dief- 
fenbach,  especially,  cultivated  the  method  in  his  large  prac- 
tice, so  that  in  his  work  on  the  section  of  tendons  and  of 
inuscles,  which  appeared  in  1841,  he  could  report  120  cases  of 
torticollis  and  350  of  club-foot  where  he  had  tenotomized,  and 
ta  one  year  he  performed  no  less  than  250  operations  of  this 
iiature. 

As  in  the  case  of  many  new  methods,  tenotomy  was  re- 
sorted to  far  too  frequently,  and  we  may  rightly  speak  of 
"excess  in  tenotomy  *'  when  we  read  of  cases  where  twenty 
^d  more  tendons  were  divided  in  a  single  individual.    In  a 
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large  proportion  of  instances  which  were  formerly  tenotomized, 
we  may  to-day  attain  our  aim  through  the  use  of  orthopedic 
contrivances  (elastic  traction,  etc.);  there  still,  however,  re- 
main a  large  percentage  of  orthopedic  affections  (especially 
contractures  of  the  foot,  torticollis,  etc.)  where  a  tenotomy 
will  considerably  shorten  the  time  requisite  for  treatment,  and 
for  this  reason  it  should  be  resorted  to.  In  any  event  section 
of  a  tendon  will  only  be  of  utility  when  the  necessary  after- 
treatment  is  instituted,  and.  herein  there  was  formerly,  and 
there  is  to-day,  much  still  to  be  desired. 

Union  after  tenotomy  consists  in  the  following  steps:  The 
small  space  between  the  severed  tendon  generally  fills  up  with 
a  little  blood,  the  coagulum  becomes  organized;  the  paraten- 
dinous  tissue  is  involved  in  the  plastic  infiltration,  and  since 
the  original  plastic  material  spreads  into  the  connective  tissue, 
the  ends  of  the  tendon  become  united  by  connective  tissue 
fibres  which  possess  all  the  characteristics  of  tense  connective 
tissue.  Paget,*^  Lebert,  Ammon,  Brodhurst,  have  carefully 
studied  the  steps  of  this  process. 

In  regard  to  the  technique  of  subcutaneous  tenotomy,  we 
need  small,  curved  or  straight,  pointed  or  rounded,  convex  or 
concave  knives,  the  so-called  tenotomes,  which  should  only 
make  a  short  cut  in  the  transverse  diameter  of  the  tendon. 
The  pointed  tenotomes,  of  which  the  slightly  sickle-shaped 
tenotome  of  Dieffenbach  may  be  taken  as  the  type,  have  the 
advantage  that  no  other  instrument  is  required  for  the  opera- 
tion, and  further,  in  that  careful  use  does  not  carry  with  it  the 
risk  of  unnecessary  wounding  of  the  tissues. 

The  blunt,  rounded  tenotomes  possess  various  shapes.  In 
their  use  the  tissues  are  incised  at  the  desired  spot  by  a  small 
bistouri ;  the  tenotome  is  inserted  into  this  incision  and  the 
tendon  is  cut.  Two  instruments,  therefore,  are  requisite  for 
this  small  operation,  and  this  is  always  a  disadvantage. 
^  The  httle  instrument  of  V.  v.  Bruns  combines  the  advan- 
tage of  both,  in  that  the  point  is  cutting  and  is  curved  for- 
ward to  such  a  degree  that,  after,  by  a  quick  stroke,  the  tis- 
sues have  been  cut,  the  tenotome  may  readily  be  pushed 
down  to  the  tendon  and  then  the  tenotomy  may  be  performed 
without  risk  of  injuring  the  neighboring  parts. 

Owing  to  the  short  time  requisite  for  the  performance  of 
this  operation  anesthesia  is  not  absolutely  essential ;  still,  many 
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authorities  recommend  it,  seeing  that  the  movements  of  the 
patient  may  interfere  with  the  operation.  With  good  assist- 
ants, however,  especially  in  children,  the  limb  may  usually  be 
held  so  that  there  is  no  indication  for  anesthesia  on  this  score. 

It  is  always  essential  that  the  patient  should  occupy  a  posi- 
tion in  which  the  part  to  be  operated  upon  may  be  steadied  to 
the  best  advantage,  and  that  the  limb  be  so  held  that  the 
shortened  tendon  may  spring  well  forward.  Tenotomy  is  then 
performed,  as  a  rule,  at  the  spot  where  there  is  least  danger  of 
injury  to  the  neighboring  parts  and  where  the  tendon  has  the 
least  transverse  diameter. 

The  incision  on  the  border  of  the  affected  tendon  should,  as 
far  as  possible,  be  made  in  the  direction  of  the  fibres  of  the  ten- 
don; it  should  be  small  (to  avoid  entrance  of  air),  and  should 
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Pio.  87.— Tenotomes,    a,  Gu^rin's  I^not^t-  Fio.  38.— Tenotomes,    a,  Straifcbt-cutting 

■baped  Knife  and  Blunt-pointed  Tenotome;       Tenotome;   6,   Dieffenbach^s  Tenotome;   c, 
^  8tromeyer*B  Tenotome.  v.  Bi*uds'  Tenotome. 

further  be  made  on  that  side  which  is  the  most  convenient  for 
the  operator  in  the  use  of  his  instruments. 

The  position  of  the  tenotome  during  tenotomy  is  somewhat 
like  that  of  a  knife  while  peeling  fruit;  the  tendon  is  rather 
held  against  the  tenotome;  the  motion  of  the  instrument 
should  be  rocking  not  sawing.  The  tenotomy  may  be  per- 
formed either  from  within  outward  or  from  without  inward. 

In  case  of  tenotomy  from  within  outward  the  left  hand  of 
the  operator,  or  of  an  assistant,  holds  the  affected  limb  so  that 
the  tendon  which  is  to  be  cut  springs  sharply  forward;  the 
operator,  holding  the  tenotome  in  his  right  hand,  inserts  it 
into  the  small  incision  near  the  border  of  the  tendon,  carries 
the  instrument  flat  under  the  tendon  nearly  to  the  skin  on  the 
Opposite  side,  turns  the  instrument  to  an  angle  of  J)0°,  so  that 
the  cutting  surface  lies  against  the  tendon  and  this  is  severed 
^y  a  number  of  slight  ti'actions,  while  the  thumb  of  the  oper- 
ating hand  controls  the  action  of  the  instrument. 
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When  the  tendon  has  been  severed,  and  this  is  generally 
evidenced  by  an  audible  crackling,  the  tenotome  is  again 
turned  on  the  flat  and  pulled  out  through  the  same  incision, 
the  wound  being"  at  once  compressed  by  the  finger  and  then 
dressed  antiseptically. 

In  case  of  tenotomy  from  without  inward,  the  limb  is  held 
so  that  the  tendon  is  not  put  on  the  stretch,  and  the  tenotome 
(blunt  like  Guerin's  or  Bruns')  is  inserted  flat  through  the 
wound  above  the  tendon,  between  it  and  the  skin,  until  it  has 
passed  the  tendon;  the  tendon  is  then  made  tense,  the  opera- 
tor then  presses  the  back  of  the  knife  outward,  the  tendon  is 
cut  through  in  part  by  the  tension,  and  an  audible  crackling, 
with  an  immediate  yielding,  tells  us  that  this  has  happened; 
the  extension  is  relaxed,  the  little  knife  is  turned  and  slowly 
drawn  out  of  the  wound  horizontally;  a  compressive  antiseptic 
bandage  is  at  once  applied. 

It  is  important  that  the  operator,  or  his  assistant,  should  at 
once  relax  the  tension  of  the  tendon  as  soon  as  it  has  been  cut, 
and  that  immediately  on  the  withdrawal  of  the  tenotome  from 
the  wound,  the  blood  should  be  pressed  out  of  it  and  ah  anti- 
septic dressing  applied. 

The  correction  of  position  should,  as  a  rule,  not  be  resorted 
to  immediately  after  the  tenotomy;  it  is  preferable  to  wait 
until  the  trifling  wound  has  healed,  usually  about  three  days 
at  the  earliest;  the  correction,  further,  should  not  be  sudden 
but  gradual. 

The  complications  following  tenotomy  may  be  stated  as 
the  following: 

1.  Profuse  haemorrhage  from  wounding  of  a  large  vessel, 
which  calls  for  a  compressing  bandage,  rarely  for  the  ligature. 

2.  More  frequently  it  happens  that,  owing  to  movement  on 
the  part  of  the  patient,  the  wound  in  the  tissues  is  greater 
than  is  essential,  or  that  the  tissues  on  the  opposite  side  are 
pierced.  Such  occurrences  are  of  no  importance  if  the  after- 
treatment  be  in  accordance  with  antiseptic  principles. 

3.  Incomplete  section  of  the  tendon  may  lead  to  difllculties, 
seeing  that  the  operator  must  forcibly  rupture  the  remaining 
flbres,  or  else  insert  the  tenotome  again  in  order  to  completely 
sever  the  tendon. 

Suppuration  after  tenotomy  is  to-day  a  rare  occurrence;  it 
may  happen,  however,  in  uncleanly  children,  and  then  care 
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must  be  taken  to  secure  free  drainag-e,  lest  gangrene,  etc.,  of 
the  tendon  ensue. 

Myotomy  is  less  frequently  indicated  than  tenotomy.    At 
times  free  section  throug-h  a  larg-e  wound  may  be  advisable, 
since  we  can  thus  better  loosen  cicatricial  bands,  etc.    A  large 
incision  is  especially  indicated  in  Phelp's  operation,  or  in  the 
percutaneous  section  of  the  sterno-cleido-mastoid,  in  order  to 
avoid,  with  greater  certainty,  injury  to  vessels  and  the  result- 
ing sequelae.    The  modern  operations  on  the  osseous  system 
mark  still  greater  progress  in  orthopedics  than  the  introduc- 
tion of  tenotomy.     Such  are  the  operations  of  osteotomy,  os- 
teoectomy,  resection,  arthrodesis,  etc.,  and  they  have  been  made 
possible  by  the  modem  methods  of  treating  wounds  antisep- 
fcically.    Tliese  operations  constitute  a  most  valuable  advance 
in  surgery  and  are  applicable  generally  whenever  osteoklasis 
and  other  mild  procedures  cannot  promise  sufficient  result  or 
are  out  of  the  question,  or  where  treatment  by  apparatus, 
o^^^ing  to  cost  and  length  of  requisite  time,  cannot  from  the 
circumstances  of  the  patient  be  instituted. 

Although  section  of  bone  was  performed  in  remote  times 
{-A.Ticenna)  and  lapsed  into  forgetfulness,  and  although  in  the 
PI**^-antiseptic  era  it  was  again  practiced  as  subcutaneous  os- 
^otomy  by  A.  Mayer  and  Langenbeck,  yet  severe  after-dis- 
tvirtances,  death  from  pyemia,  etc.,  not  infrequently  occur- 
'^'^^^d,  and  only  on  the  advent  of  the  antiseptic  era  did  these 
^X>crations  on  the  bones  become  established,  and  they  are, 
^O-Hlay,  frequently  practiced  to  circumvent  deformity,  to  over- 
^c^me  anchylosis,  old  dislocations,  and  badly  united  fractures. 

In  regard  to  the  instruments  which  are  requisite  for  these 
Alterations,  in  addition  to  the  ordinary  scalpels,  etc.,  bone  knives 
A^  resection  knives  (Langenbeck,  Billroth,  Nelaton,  Bruns, 
^t^c),  and  rasps  must  be  mentioned.  To-day  the  chisel  plays 
^  great  role  in  these  operations  (Billroth,  Volkmann).  The 
^^^rpenter's  chisel,  which  is  sharpened  on  one  side  (Fig.  39,  6) 
^*id  answers  for  the  removal  of  pieces  of  bone,  is  not  only  used 
^^t  also  the  sculptor's  chisel  (sharpened  on  both  sides.  Fig. 
^^,  o),  which  has  the  form  of  a  slender  wedge.  The  latter  is 
'^"'^ssorted  to  for  simple  perforation  of  bone.  The  chisel  must 
*^^  constructed  of  well-tempered  steel;  it  must  be  sharp  and  in 
^^rious  sizes.  The  handle  should  end  in  a  metal  knob  or  else 
^^^  of  hard  wood  so  that  it  will  present  a  broad,  firm  surface 
6—40 
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for  the  hammer  to  act  upon.  The  hammer  may  be  con- 
structed either  of  lead  or  else  of  hard  wood  (lignum  sanctum, 
etc.). 

Before  the  general  introduction  of  the  chisel  operations, 
the  saw,  in  particular  the  panel  saw  (Langenbeck,  Adams), 
was  widely  used,  and  the  latter,  in  particular,  is  for  many  in- 
stances a  very  useful  instrument,  since  it  is  only  dented  at  the 
upper  end,  and  the  soft  parts,  hence,  may  be  the  better  pro- 
tected. This  form  of  saw  is  especially  useful  when  it  is  a  ques- 
tion of  cutting"  through  a  superficial,  readily  accessible  bone, 
or  when  the  bone  is  sclerotic,  or  when  only  the  cortex  of  the 
bone  is  firm.    In  the  cutting  of  large  bone  surfaces,  as  in  the 
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Fio.  40.— BUlroth's  Osteotome. 


ordinary  orthopedic  resection,  the  saw  is  preferable,  since  it 
yields  smoother  sections,  and  then  the  resection  saws  of  Szy- 
manowski,  Bruns,  Farabceuf,  Mathieu,  and  others,  are  valua- 
ble, especially  those  with  large  arcs;  for  many  purposes  the 
rotatory  saws  (Charri^re's)  and  Ollier's  "  scie  a  volant "  with 
elastic  transmission  are  valuable. 

The  use  of  the  chain  saw  is  generally  to  be  discountenanced, 
owing  to  the  difficulty  of  obtaining  proper  antisepsis. 

The  bone  perforator  is  used  less  for  the  purpose  which  its 
name  implies  than  for  the  introduction  of  a  ligature,  and  the 
instruments  of  Collin,  Langenbeck,  and  others  may  be  resorted 
to;  the  ordinary  gimlet  will  usually  answer.  The  bone  scis- 
sors are  rarely  called  for  in  orthopedics,  and  are  only  useful 
for  the  severing  of  thin  bones  with  small  narrow  canals,  or  flat 
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bones,  or  fragile  readily  depressed  bones  (as  in  the  tubular 
bones  of  children  with  thin  cortical  layer);  the  bone  forceps, 
on  the  other  hand,  is  frequently  required  for  the  purpose  of 
leveling"  a  surface,  or,  of  removing  sharp  projecting  portions 
of  bone.  Liston,  Luer,  and  others  have  devised  bone  forceps. 
Osteotomy,  that  is  to  say,  the  section  of  a  bone  without 
the  removal  of  bone  substance,  may  be  performed  in  a  variety 
of  ways:  as  a  simple  linear  osteotomy  (generally  transverse 
section),  as  more. or  less  oblique  or  as  bow-like  osteotomy. 

While  formerly  osteotomy  was  performed  through  as  small 
a  wound  in  the  tissues  as  possible — the  so-called  subcutaneous 
linear  osteotomy' — in  order  to  avoid  the  danger  from  entraace 
of  air,  since  the  introduction  of  antiseptics  less  weight  is  laid 
on  the  wound  in  the  tissues,  and  under  these  circumstances  the 
l>oneis  freely  exposed.  Under  careful  antisepsis  osteotomy 
is  a  safe  and  certain  operation. 

To  cite  a  few  examples :  R.  Volkmann,*^  in  fifty-seven  os- 
teotomies, observed  neither  suppuration  nor  fever;  in  only  one 
ease  was  subsequent  amputation  called  for,  all  the  others 
yielding  good  results;  in  forty-two  osteotomies  Hofmokl  re- 
ports thirty-one  instances  of  healing  per prnwam,  suppuration 
^  ten  cases,  one  death;  in  361  osteotomies  Margary  had  three 
deaths  (only  one  of  which  could  be  laid  to  the  operation),  and 
MacEwen,"  in  835  osteotomies  (557  of  which  number  were  per- 
formed on  the  legs)  had  no  death.  These  good  results,  how- 
^^'er,  sl^ould  not  lead  to  excessive  performance  of  the  opera- 
tion, for  Owen  says,  "  I  have  seen  pyemia  and  death  follow 
^he  operation  when  performed  by  a  careful  surgeon  with  all 
^-•isterian  precautions,  etc.;"  where  osteoklasis  will  lead  to 
^^e  same  result  it  is  to  be  preferred,  since  Pousson,  for  exam- 
We,  in  276  osteotomies  noted  severe  disturbances  ninety-five 
^i^es  (four  times  haemorrhage,  fifty-four  times  suppuration, 
^t^c.),  and  in  only  fifty-eight  did  union  by  first  intention  occur. 
In  the  performance  of  osteotomy,  formerly,  the  bone  was 
^H)red  through  with  the  perforator  a  number  of  times,  or  after 
^  single  perforation  the  bone  was  sawed  untiL  it  was  possible 
^o  break  it;  to-day  the  chisel  is  the  chief  instrument  used  in 
^he  majority  of  cases  (MacEwen's  osteotome)  and  in  order  to 
^ote  its  progress  in  the  depths  of  the  wound  the  instrument  is 
graduated  (Reeves). 

In  the  choice  of  site  for  the  performance  of  osteotomy  we 
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must  take  into  consideration  the  necessity  of  not  injurinj?  the 
neighboring  parts;  as  a  rule,  a  vertical  incision  is  made  down 
to  the  bone;  when  necessary,  muscles  are  cut  through  length- 
wise, and  tendons,  etc.,  arc  pushed  aside.  After  the  chisel  has 
been  apphed  where  desii'ed  it  is  driven  by  blows  from  the  ham- 
mer, either  the  right  hand  of  the  operator  holding  the  latter^ 
or  else,  where  givat  can3  is  requisite,  an  assistimt  using  the 
hammer  and  the  operator  guiding  the  chisel  with  both  hand 

A  simple  "linear  osteotomy"  is  performed  as  follows: 
The  patient  is  deeply  anesthetised;  as  a  nile  Esmarcli 
bandage  is  applied;  ^^  the  limb  is  shaved,  washed  wjtli  soap 
and  disinfected  according  to  antiseptic  requirements,  and  is 
laid  on  a  sand-bag  or  cushion  covei'ed  with  rubber-sheeting 
A  short  vertical  incision  down  to  the  bone  is  made  at  a  point 
where  the  hone  is  as  superficial  as  possible  and  whei^e  the 
vessels  and  nerves  will  he  injured  the  least.  A  chisel  of  th^ 
breadth  of  the  wound  is  inserted  along  the  knife,  so  that  when 
the  latter  is  removed  the  foi*mer  will  rest  transvers«'ly  on  the 
bone.  By  a  number  of  shar*p  blows  with  the  hammer  the 
chisel  is  driven  in  until  the  bone  has  been  nearly  severed  and 
the  remaining  cortical  layer,  can  be  readily  broken.  Tlie 
wound  is  again  washed  out  antiseptically,  is  brought  together 
by  sutures  and  bandaged,  and  the  limb  is  then  plac«*d  in  a  re 
tention  bandage  or  splint,  and  slung  up  for  awhile,  a  procedure 
which  is  of  special  utility  in  children,  since  the  dressing  is  thus 
less  likely  to  be  soiled.  If  fever  or  other  disturbance  do  not 
call  for  a  change  of  dressing*  it  may  remain  in  place  for  one 
to  two  weeks,  and  the  retention  bandage  is  to  be  worn  untd 
thorough  consolidation  has  taken  place.  Oixlinarily  an  ap^  i 
paratus  must  be  worn  for  a  number  of  months  or  even  for 
a  year. 

A  special  variety  of  osteotomy  is  the  semicircular  (Meyer» 
Rosmanit,  and  others),  where  the  bone  is  cut  through  in  a 
semicircular  line,  eversion  of  the  edges  being  thus  prevented. 
Greater  c<»ntact  of  the  surfaces  and  better  adaptability  are 
obtained  by  this  method.  Under  this  heading  belongs  the 
trochlea -shaped  osteotomy  which  Defontaine"  has  recently 
performed  in  case  of  anchylosis  of  the  elbow. 

We  must  further  mention  vertical  osteotomy,  Tliis  pro- 
cedure was  devised  by  Oilier*^  for  the  conxHrtion  of  I'nchitic 
curvatures  and  at  the  same  time  to  lengthen  the  shortened 
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bones  ilirougli  long-itudinal  oxteiisioii  applifd  to  tlie  cut  sur- 
faces* Thin  procedure  calls  for  grr^at  pemianent  extension  in 
order  to  overcome  the  resistance  of  the  muscles,  and  it  may 
also  require  tenotomy.  Oilier  has  thus  secured  an  increase  in 
lengl.h  of  from  .7  of  an  inch  to  1  inch  and  a  fraction. 

In  case  of  very  considerable,  and  in  piii-ticular  ri^ht-ang'led 
curvatures,  where  shortening^  is  lacking  or  even  increase  in 
leng'th  is  present,  the  wed^e-shaped  osteotomy  (oateotomia 
cit  net  for  mis)  is  to  be  preferred.  A  wed^e  of  bone  is  removed 
from  the  convexity  of  the  curvature  and  the  cortex  of  the 
bone  is  broken  toward  the  concavity.  In  general,  this  wedg:e- 
shaped  excision  is  performed  in  order  to  obtain  g-ood  position 
in  case  of  angular  anchylosis.  A  wedg-e  of  bone  is  removed 
sufHcient  in  size  and  in  form  to  allow  of  restitution  of  the  bone 
to  a  good  position.  Tlie  apex  of  the  wedge  lies  in  the  bone,  that 
is  to  say,  tlie  latter  is  not  entirely  cut  through,  Tl»e  posterior 
wall  is  fractured  with  due  regrard  to  the  safety  of  the  neigh- 
boring: parts. 

The  limb,  rendered  bloodless,  is  firmly  held,  and  a  sharp 
carpenters  chisel  is  placed  ohlkjuely  on  it.  With  a  few  blows 
of  the  hammer  the  chisel  is  driven  in  to  the  requisite  distance, 
injury  to  the  periosteum  beingp  avoided  as  much  as  possible; 
the  opposite  side  of  the  wedge  is  sijuilarly  cut,  and,  after  the 
remaining  bridg'e  of  hone  lias  been  Ijroken,  the  bone  surfaces 
are  adapted  the  one  to  the  other,  the  wound  is  sutured, 
dressed  antiseptically,  and  the  bone  is  held  in  position  by  a 
suitable  retention  apparatus. 

In  certain  instances,  where,  for  instance,  the  bone  is  very 
compact,  as  in  the  knee,  the  saw  may  be  substituted  for  the 
chisel,  even  though  I'csort  to  it  recpiires  g^reater  exposure  of 
the  bone;  in  this  case  the  periosteum  must  fh-st  be  loosened 
and  pushed  out  of  the  way.  , 

Rarely  is  it  requisite  after  the  wed^e-shaped  excision  to 
brmg-  the  bone  surfaces  together  by  suture  or  by  nails. 

A  number  of  new  orthopedic  operations,  allied  to  oste- 
otomy, have  been  devised,  chiefly  by  Ollier,^*^  with  the  aitn,  in 
the  young:,  of  checking  or  of  entirely  pi-eventing  local  growth 
of  a  bone,  and  exceptionally  of  increasing:  this  g*rowth.  These 
operations  are,  in  particular,  indicated  where  the  g-rowth  of 
two  connected  bones  is  unequal,  especially  in  a  longitudinal 
direction,  as,  for  example,  in  the  bones  of  the  foi^-arm,  thus 
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leading  to  deformity,     Where  the  object  is  purely  to  check 
growth,  simple  chondrectoiny  may  be  resorted  to.     In  case  of 
beg'mniiig'  deformity  (as  in  «renu  valgum,  etc.)  a   simple  in 
cision  may  be  made  into  the  epiphysis;  often,  however,  this 
will  not  sufflee,  although  the  attempt  risks  nothing:  {Oilier.) 

Where  the  aim  is  to  stop  grow^th,  particularly  in  older 
chiklren,  ehondrectomy  is  indicated.  This  opei'ation  consists 
in  removing''  a  portion  of  the  epiphysis,  occasionally  its  entire 
thickness.  For  example,  where  the  I'adins  from  one  or  another 
cause  is  shortened  and  wbi*i\^  the  grow  th  of  the  ulna  may  leail 
to  hideous  deformity  (subluxation  of  the  hand),  here  only  re- 
section of  the  epipliysis  can  permanently  check  the  deformity. 

As  yet  we  have  had  too  little  experience  with  these  opera- 
tions, which  are  based  on  theoretical  views  in  regard  to  the 
growth  and  the  re^'eneration  of  bone;  the  same  remark  holds 
true  of  the  pi'oposals  to  artificially  canse  increase  in  the 
f^rowth  of  bone  l>y  scarification  of  the  periosteum,  by  the  in- 
sertion of  irritants  {such  as  the  drivin]^  of  a  nail)  in  the 
neig:hborhaod  of  the  epiphysis.  Oilier,  for  example,  was  able 
to  increases  the  leng-tb  of  the  tibia  by  about  half  an  inch 
througrh  repeated  cauterization  of  the  diaphysis,  or  through 
subperiosteal  laceration. 

The  res*Ttion  of  a  portion  of  hone,  or  of  a  portion  from  two 
bones  in  contact,  is  often  resorted  to  since  the  advent  of  the 
antiseptic  method  of  wound  treatment.  The  so-called  re- 
section en  bloc  (Gordon  Buck)  is  utihzed  in  case  of  bony  an- 
cliylosis  of  joints  {anchylosis  of  the  kjiee  at  a  sharp  ang-le), 
either  for  the  purpose  of  obtaining  a  movable  joint  (as  at  the 
elbow,  the  shoulder,  the  jaw)  or  else  only  in  order  to  obtain 
better  position  from  the  stand -point  of  function. 

Further  still,  resection  of  a  joint  is  undertaken  in  order  to 
obtain  better  func*tion  in  iri^educible  or  in  old  dislocations,  and 
also  in  instances  of  congenital  joint  deformity. 

In  case  of  cnrva tares,  resection  of  the  joint  is  also  resorted 
to,  as  for  example,  in  case  of  aj^j^ravated  pes  equinus,  and  we 
must  also  refei*  here  to  the  procedures  frequently  performed 
to-day,  of  removal  of  w'edges  of  bone  fiN>m  the  foot  in  instances 
of  club-foot. 

Less  frequently  is  resection  from  the  diaphysis  indicated^ 
as,  for  example,  in  badly  united  fractures  where  union  has  oc- 
curred at  an  an^le,  in  pseudarthrosis,  etc.     Giiterbock  *'  has 


w^m 


Orthopedics  and  Orthopidic  Surgery, 


623 


P 


excised  a  pii'ce  fr'om  a  lar|?e  radius,  in  order  to  correct  ang^ular 
ulnar-wai'd  hendiiT^Lr  of  the  fore-arm. 

Resection,  performed  for  orthopedic  purposes,  often  ditfers 
somewhat  from  the  ordinary  operation.  Instead  of  the  usiiul 
longitudinal  incision,  Haps  are  often  i-aised  in  order  to  secure 
gfood  exposure  of  the  Ijoiu*.  Only  stilTicient  hone  is  in  g^eneral 
removed  as  will  sufHce  to  ohtain  correct  position,  etc. 

In  case  of  resection  en  bloc  we  must  carefully  estimate  the 
size  of  the  wedge  which  it  is  necessary  to  remove*  and,  where, 
in  addition  to  ftexioi),  there  exists  a  hiteral  di^iation  of  the 
bone,  the  section,  if  ivinoved,  must  be  higher  on  the  one  side 
than  on  the  other. 

Usually,  the  requisite  size  of  the  w^edge  may  be  estimated 
by  the  eye;  sometimes  it  is  necessary  to  make  a  plaster  model 
of  the  limb,  and  with  this  to  experimentally  secure  a  wedge  of 
the  necessary  size. 

We  must  refer,  under  this  headings  to  the  many  methods, 
recommended  in  particular  hy  Albert,  of  operating  on  the 
joints,  such  as  removal  of  the  excess  of  l>one  from  some  part 
of  the  joint  surface,  whereby  an  entirely  useless  limb  has  its 
function  restored,  partially  at  least,  or  whereby  firm  supports 
may  be  attached  to  such  a  hmlh  (See,  in  tliis  connection,  the 
subject  of  paralytic  deformities.) 

Plastic  operations  may  also  be  resorted  to  for  orthopedic 
purposes.  Nussbaum,  Oilier,  and  othei*s,  have  been  successful 
with  bone  transplantation  in  case  of  pseudarthroses,  etc.;  and 
Albert  has  undertaken  a  plastic  method  in  case  of  a  congeni- 
tal defect  in  order  to  aiford  good  support  to  the  affected  limb. 
In  a  female  child,  nine  months  old,  with  congenital  defect  of 
the  tibia,  he  opened  the  knee-joint  and  impianteil  the  fibula 
between  the  two  condyles.  The  child  convalesced  without 
fever,  and  bony  union  w^as  obtained  with  the  limb  at  but  a 
sliglit  angle. 
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CHAPTER  II. 

RACHITIS. 

The  most  frequent  cause  of  deformity,  in  particular  of  the 
lower  extremities,  is  rachitis.  Under  this  term  we  understand 
a  constitutional  disease,  a  special  anomaly  in  nutrition,  which 
is  due  to  an  excessive  increase  in,  tog'ether  with  a  deficient 
calcification  of  the  elements  from  which  bone  is  formed.  This 
disease  is  most  prone  to  occur  in  childhood.  The  synonyms 
for  rachitis  are:  German:  Eng-lische  Krankheit,  Zwiewuchs; 
French:  rachitisme;  Italian:  rachitismo. 

This  disease  is  found  the  world  over,^  especially  in  cold 
^id  moist  climates  (Holland,  England),  and  it  affects,  in  par- 
ticular, the  poorer  classes  who  live  amid  bad  hy^enic  sur- 
^undings,  their  houses  being-  dark  and  ill-ventilated,  their 
nourishment  insufficient  and  of  poor  quality.    Rachitis,  indeed, 
constitutes  a  very  high  percentage  of  the  diseases  which  affect 
^ispensary  patients.    Owen  places  this  percentage  as  high  as 
^^  per  cent. 

It  is  questionable  if  heredity  plays  a  role  in  the  establish- 
ment of  rachitis.  Many  authorities  claim  that  it  is  an  heredi- 
^T^  form  of  syphilis,'  but  this  view  is  not  tenable  for  the 
'^^^jority  of  cases. 

In  general,  bad  hygienic  surroundings,  exclusive  nourish- 
^^^iit  on  bread,  pap,  and  poor  milk,  insufficiency  of  light  and 
^^  «i.ir,  these  factors  are  very  influential  in  the  etiology  of 
'^^^liitis.  The  disease  is  only  exceptionally  met  with  in  infants 
r^^x*ed  at  the  breast,  and  more  frequently  in  those  which  are 
*^^tt:le  fed. 

Baginsky  and  Roliff  have  been  able  to  produce  rachitis, 

"^t^rimentally,  by  removing  the  lime  salts  from  the  nourish- 

r^^^t;   others  by  the  administration  of  lactic  acid.    Heiss, 

^^^^v^ever,  has  not  been  able  to  confirm  the  latter  statement. 

Ilachitis  may  begin  even  in  intra -uterine  life;  Chance,  in- 
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det'd,  claims  tliat  in  all  cases  such  is  the  origin.  The  most 
frequent  form  of  the  disease  is  infantile  rachitis,  which  appears 
during  the  fli^t  two  years  of  infancy,  that  is  to  say,  durinj^  the 
period  of  dentition  (Troin  the  fourth  to  the  thirtieth  month). 
While,  furthei",  mchitis  often  enough  develops  in  childhoi>d,  it 
is  an  infrequent  affection  in  adults  and  in  old  ag^.  The  dis- 
ease g^enerally  appear  extensively  throughout  the  hody,  rarely 
being"  purely  localized. 

Aft-er  vague  general  syinptoms>  such  as  fever,  diarrhcfa^ 
disturbances  of  digestion,  tendency  to  catanlial  atTeetions, 
profuse  perspirations,  the  nutrition  of  the  body  diminishes  and 
the  alterations  in  the  bones  appear.  These  altenitions  affect 
very  dilferently  the  various  hones,  and  they  are  the  chief  cause 
of  curvatures,  the  abnormlly  softened  bones  yielding  to  the 
ti*action  of  the  muscles. 

In  nearly  1,000  cases  Treoves  found  almost  constantly 
swelling  of  the  lower  end  of  the  radius  and  of  the  ulna:  in  250 
cases  the  clavicle  was  l>ent,  in  115  the  humerus,  in  210  tho 
spinal  column  was  altected,  usually  in  the  form  of  skoliosis. 
Most  frequently  the  changes  were  noticed  in  the  lower  ex- 
tremities; in  HOO  cuses  tlie  femur  was  bent  to  a  greater  or  less 
degree;  in  415  genu  valgum,  or  bow -legs,  were  present;  in  :>'j-l 
the  joints  were  enlarged;  in  294  genu  valgum  predominated. 
Chance,  also,  found  that  thickening  of  the  lower  end  of  the 
radius  was  a  constant  phenomenon.  In  COO  cases  he  deter- 
mined thickening  of  the  malleoli  3(X)  times,  bow-legs  368  ttuii'S, 
genu  valgum  390  times,  curvature  of  the  femur  142  times. 

The  changes  in  the  skull  are  of  general  interest.  The  most 
essential  consist  in  an  enlargement  of  the  occiput  out  of  pro- 
portion to  the  face.  Shaw  states  this  relation  to  be  t:l  instead 
of  6:L  The  parietal  protuberances  project  markedly,  the 
fontanelles  T-emain  open.  Elsasser  first  called  attention  t-o  the 
craniotabes  (the  thinning  out  of  the  bones  of  the  posterior 
portion  of  the  skull) »  This  thinning  results  from  pressure  on 
the  bones  when  the  child  is  recumbent,  and  it  may  lead  to 
severe  disturbances,  such  as  spasm  of  the  glottis. 

In  the  thorax  the  changes  first  appear  as  a  swelling  at  the 
point  of  junction  of  the  iibs  nnd  the  cartilages,  fonning  the 
so-called  rachitic  rosary.  Gradually  the  ribs  yield  to  the  in- 
spimtory  traction,  and  the  lateral  walls  of  the  thorax,  where 
the  ribs  have  the  least  resisting  power,  sink  in,  the  sternum 
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projects  like  the  prow  ol  a  vessel  ami  presents  t!ie  appoanince 
of  a  lien's  breast  [pectus  carinains).  This  is  a  freciuent 
mchitic  deformity,  and  a  farther  etiological  cause  is  the  press- 
ure of  the  arms  ajE^aiost  the  sides. 

In  the  spinal  column,  in  addition  to  the  softening  of  the 
bones  and  the  swelling  of  the  cartilages,  the  weakening:  of  the 
muscles  is  effective  in  heading*  to  deformity,  Owin^  to  the 
lack  of  power  in  the  iiuiseles  the  spinal  column  bends  and, 
in  course  of  time,  permanent  deformity  ensues,  usually  a  sko- 
liosis  or  lateral  curvature. 

Under  the  influence  of  the  rachitic  softening:  of  the  bones 
the  pelvis  undergoes  the  characteristic  changes  leading  to  the 
flat,  the  elliptical,  the  kidney -shaped,  etc.,  pelvis.  The  changes 
here  are  met  with  in  varying  degi*ee  and  extent. 

The  changes  in  tlie  extremities  ai'e  of  chief  interest  to  us. 
At  the  outset,  the  thickening  and  broadening  of  the  epii>hyses 
are  characteristic.  These  alterations  lead  to  the  joints  ap- 
pearing as  if  double,  whence  the  expressions  double-jointed, 
ZivieivuchSj  etc» 

In  addition  to  the  deformity  rt»sulting  from  enlargement  of 
the  t^piphyseal  cartilages,  a  similar  effect  may  follow  on  un- 
eciual  extension  of  this  process,  and  when  we  add  to  this  un- 
equal traction  of  the  muscles  the  highest  grade  of  defonnity 
may  ensue.  According  as  to  whether  the  child  walks  or  not, 
the  deforuiity  varies  in  characteristics.  Usually,  we  find  an 
increase  in  the  normal  curv^ature  of  the  limbs,  that  is  to  say, 
in  curvature  outward.  In  aggravated  instances  an  angle  is 
formed,  especially  in  the  lower  third  of  the  lower  extremities, 
and  the  deformity  may  extend  to  such  a  degree  that  the  feet 
are  crossed* 

Curvatures  with  the  convexity  inward  (Figs.  41  and  42) 
are  less  frequently  met  with,  and  in  these  instances,  unequal 
pressure  on  the  knees  in  creeping  probably  plays  a  role.  The 
most  complicated  curvatuiTS  may  result  from  repeated  partial, 
or  total  fractures,  and  these  are  indeed  frequently  sympto- 
matic of  rachitis. 

The  rachitic  changes  of  the  upper  extremities  are  of  less 
importance.  The  most  characteristic  is  the  projection  of  the 
lower  epiphysis  of  the  radius  (Fig*  4*2).  Tlie  curvatures  of  the 
humerus,  usually  with  the  convexity  inward,  form  a  zigzag 
hne  with  the  for«-arm,  where  the  convexity  is  outward.    Ra- 
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chitic  changes  in  the  chiviclc  are  often  found.    The  rachitic 
flat  foot  is  a  characteristic  atrectton. 

The  patholojsfical  finding's  consist  in  an  increase  of  osteoid 
matter,  with  dimiiiislied  and  unequal  calcification.  The  epiph- 
yses of  the  hollow  bones  are  thickened,  the  periosteum  and 
medullary  substance  are  hyperaemic;  on  section  the  epiphyseaL 
line  is  irregular;  here  and  there  in  the  bones  are  zones  or 
thickening;  the  inedullar^'  spaces  spread  irregularly  into  th«* 
thickened  sections;  the  periosteum  may  be  readily  detached. 
and  is  very  succulent. 

These  stages  of  rai*efication  and  of  effusion  may  be  differ — 
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entiated  from  the  stages  of  beginning  deformity,  of  consoUda- 
tion  and  of  eburnation. 

The  epi-  and  diaphyseal  thickenings  disappear  only  slowly^ 
and  not  infrequently  they  are  permanent.  In  case  the  rachitis 
is  cured  there  results  a  rachitic  sclerosis,  that  is  to  say,  an 
increase  of  the  hone,  as  calcification  and  ossification  of  the 
osteoid  layers,  wherebj"  the  bones  increase  greatly  in  weight, 
and  they  become  so  hai'd  and  so  compact  that  it  is  oftea  vciy 
dilhcult  to  crush  them. 

Usually  a  greater  or  less  disturbance  in  the  growth  of  the 
body  follows  on   rachitis.    According  to  v.  Rittershain,  for 
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example^  the  mean  height  of  the  body,  at  a  ^ven  age,  is  never 
attained.  Not  uncommonly  rachitis  results  in  the  individual 
being  dwarfed. 
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CHAPTER    III. 


TORTICOLLIS. 


Under  the  term  torticollis^  or  wr>'-neck  is  understood  that 
pathological  position  of  the  head  when  it  is  bent  toward  the 
shoiiltlet',  and  the  chin  is  directed  toward  the  opposite  side. 
The  condition  may  occur  l>efore  hirtb,  during  delivery,  or  it 
may  be  acquired  later  in  life.  The  acquired  form  is  divided 
into  the  myogenous,  the  arthrogrenous  and  the  cicatricial, 
and  in  addition  there  is  a  variety  called  the  compensatory 
which  is  seen  as  an  accompaniment  of  ag'g:ravated  skoliosis. 

In  reg'ard  to  congenital  wry -neck  lieredity  possibly  plays 
a  role;  at  least  Peteraen  reports  an  instance  where  a  number 
of  children  in  the  same  family  were  thus  atTected.  In  the  ma- 
jority of  congenital  instances,  liowever,  the  wiy-neck  depends 
on  a  congenital  deformity  of  the  vertebrae  of  the  neck,  or  else 
on  lack  of  space  for  the  fLvtus  during  intra-uterine  life  (the 
resultt  for  instance,  of  deficiency  in  the  amount  of  liquor  amnii). 
That  contracted  space  or  abnormal  position  in  the  nterus  is  a 
factor  is  rendered  probable  by  the  frequency  of  other  deformi- 
ties as  accompaniments  of  wry-neck. 

Accordin^^  to  Strome^^er,  in  a  large  proportion  of  cases 
torticollis  is  due  to  rupture  of  muscular  fibres  intra-partum, 
and  the  subsequent  cicatricial  contraction*  This  view  is  shared 
by  Fischer,  Busch  and  othel^s.  Volkmann  does  not  entirely 
reject  it.  Petersen,^  however,  w»s  not  able  to  detennine  a 
direct  connection  between  the  subcutaneous  ruptures,  the 
hematomata  of  tlie  muscles,  and  wry-neck;  neither  did  the  ex- 
periments of  Fabry  and  Witzel  prove  such  a  relation.  Ac- 
cording to  Petersen  hematoma  is  rather  found  in  an  already 
existing  torticollis,  and  Fasbender  has  seen  the  liematoma  on 
the  side  opposed  to  the  wry-neck. 

A  variety  of  etiological  factors  must  be  taken  into  account. 
We  must  grant  that  in  certaii^  of  the  cases  traumatism  during 
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deliveiy^  (breech  presontatioiis,  the  application  of  forceps) 
was  the  causal  factor.  For  instance,  Fabry ,^  in  fourteen  cases, 
found  that  in  ei^ht  the  presentation  was  of  the  breach  and  in 
four  that  the  forceps  ^vas  applied,  A  larg-er  proportion  of 
cases  are  niyogenons  in  nature,  beinnr  dependent  on  rheumatic 
and  other  influences  which  lead  to  a  shoHening  of  the  sterno- 
cleido-mastoid.  The  posterior  muscles  of  the  neck  rnay  like* 
wise  become  shortened  on  one  side,  and  Delore  calls  this  con- 
dition torticollis  posterior.  In  rarer  instances  shortening*  of 
the  platysraa  ni^^oides  may  result  in  wry -neck. 

Paralytic  torticollis  may  be  met  with,  seeinjsrthat  paralysis 
€f  one  steniO'Cleido-mastoid  may  be  accompanied  by  shorten- 
ing of  the  other.  Disturbances  of  the  nerves,  such  as  paraly- 
sis of  an  accessory  nerve,  may  lead  to  torticollis.  We  are 
pnrticularb'  likely  to  meet  with  torticollis  as  an  accompani- 
mrnt  of  hysteiia,  and  it  has  been  observed  in  the  course  of 
this  affection  as  a  clonic  spasm  of  the  muscles  of  the  neck. 

Torticollis  of  an  artlirogenous  natui'e  is  dependent  on  dis- 
eases of  the  cervical  vertebne  and  of  their  ligaments.  It  usu- 
ally follows  on  unilateral  cicatricial  contraction.  The  fungous 
and  tubercular  diseases  in  this  locality  may  be  cured  with 
angular  anchylosis,  and  we  will  refer  to  this  under  the  subject 
of  kyphosis. 

Cicatricial  torticollis  results  from  burns,  abscesses,  lupus 
of  the  soft  parts  of  the  neck.  The  cicatrices  following  on  de- 
generation of  the  glands  of  the  neck  are  also  causal  factors. 
Torticollis  has  also  been  noted  as  an  accompaniment  of 
tumors  of  the  sterno-cleido-mastoid.  Graser  has  lately  re- 
ported a  striking  example. 

Since  the  time  of  Tulpins,  Robert,  Bouvier,and  others,  ana- 
tomical descriptions  of  torticollis  liave  been  rare.  The  condi- 
tions observed  on  o[)erative  interference  have  been,  on  the 
other  hand,  frequently  described  and  are  important.  In  cer- 
tain severe  cases  nothing  abnormal  has  been  fountl  either  in 
the  muscle  or  its  surroundings  which  would  point  to  an  ante- 
cedent trauma.  In  many  cases,  ho\\'ever,  there  have  existed 
cicatrices  in  the  muscle,  and  occasionally  very  marked  changes 
which  could  only  be  due  to  a  severe  and  extensive  inflamraa- 
^  tory  process  (Volkmann). 
^H  Hensinger,*  for  example,  found  the  sterno-cleido-mastoid  of 

^i  one  side  one-half  an  inch  shoii:-er  than  that  of  the  other.    The 
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shoii;ened  muscle,  however,  was  increased  in  breadth,  and  at 
the  broadened  and  thickened  portion  there  remained  no  mus- 
cular substance  but  there  existed  a  soft,  sinewy  cicatrix- 

Witzel,^  at  the  autopsy  on  a  woman  of  forty-four^  afTected 
with  ^vry-neck  of  the  myog:enous  variety,  found  the  cervical 
vertebra?  cur\*ed  with  convexity  forwanl;  the  left  stemo-cleido- 
mastoid  was  altered  into  a  round,  sioewy  band,  its  boi-der  b**- 
nig"  only  four  inches  long"  and  .39  of  an  inch  wide,  while  the 
right  sterno-cleido-mastoid  was  seven  inches  long,  and  ,56  of 
an  inch  wide.     There  existed  asvunuetrv  of  tlie  face  and  head 


Fio.  43.— C?onjf<?i)itoi  TorTleoIlii.    (Asjrmmetiy  of  Uit*  Face.) 

and  a  compensatory  curvature  of  the  lower  spinal  column 
(convex  to  the  left). 

Whether  the  cause  of  the  wry-neck  he  congenital  or  not, 
there  is  rarely  lacking  a  certain  asymmetry  of  the  face. 

Nelaton,  Eulenberg^  and  others,  claim  that  this  asj^mmetry 
is  dependent  on  a  lesser  development  of  the  vessels  and  the 
nervx*s  on  the  side  of  the  concavity;  DietTenbach  considers  it 
due  to  traction  of  the  shortened  muscles;  Witzel  believes  that 
it  results  from  stretching  of  the  soft  part.s,  in  particular  of 
the  muscles  of  the  healthy  side  of  the  face,  whence  tho  shape 
is  imparted  to  the  growing  skull 

In  Fig.  4;it  a  man  of  twenty-four  is  repix^sented  with  con- 
genital right-sided  torticollis  and  quite  marked  asymmetry  of 
the  face. 

The  symptoms  of  torticollis  consist  in  the  abduction  of  the 
head  toward  the  affected  side,  associated  with  a  traction  (ro- 
tation) toward  the  healthy  side.     There  exists  an  abnormal 


Orthopedics  and  Orthopedic  Surgery, 


633 


position  of  the  head  and  neck  whtcli  results  from  the  approxi- 
niatioii  of  the  insertion  points  of  tJie  atfeeted  sternio-eleido- 
mustoid.  The  chin  is  drawn  upward,  the  head  polled  soin*'- 
what  backward.  The  ear  is  neari*r  the  shoukler  of  the  affected 
siide;  the  projection  of  the  niuscle  is  very  striking,  and  the  in- 
sertion points  of  tlie  sterno-cieido-ftiastoid  ai*e  usually  very 
well  marked  (FijET.  41).  The  neck  appears  not  to  exist  on  the 
atrected  side;  the  entire  half  of  the  face  on  the  same  side  is 
shorter  antl  thence  the  appearance  of  asymmetry. 

We  may  readily  detect  limitation  of  the  active  and  passive 
movements. 

It  is  not  sufficient  for  diagnostic  purposes  to  establish  the 


:>.  LaL  Sin. 


Fio.  4'j.— The  Same,  after  Tenotomy, 


mere  fact  of  the  existence  of  wry-neck.  The  cause  of  the 
deformity  must  be  soug:ht  for.  The  rational  history  must  he 
carefully  weig'hed;  the  cervical  vertebrae  must  be  examined 
to  see  if  pain  can  be  (*vok*xl  on  pressure  or  if  there  exists  any 
swelling-.  Diseases  of  the  vertebrae  (in  which  event  pain, 
fever,  etc.,  are  present)  and  dislocation  of  a  veiliebra  must  be 
ditferentiated. 

In  case  of  myogenous  wry-neck  the  contracted  muscle  may 
be  felt  on  the  side  of  the  concavity,  while  in  dislocation  of  a 
vertebra  such  is  not  the  case. 

Boyers  statement  that  in  paralytic  wiy-neck  the  ahnormal 
position  may  he  readily  overcome  is  not  an  absolute  one. 

The  prog'uosis  of  wry-neck,  particularly  the  common  myo- 
6—41 
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genous  fornix  is  in  the  lar^e  proportion  of  cases  g'ood.  By 
means  of  suitable  apparatus,  and  in  a;2:g"ravated  cases  by 
means  of  tenotomy  and  the  proper  after-treatment,  the  dtv 
formity  may  be  overcome,  and  even  the  g'lvat  as^Tiiujetry  of 
the  face  will  then  disappear  after  a  few  months. 

In  congenital  wry-neck,  the  result  of  muscular  ruptnre,  if 
it  be  seen  before  cicatricial  contraction  of  the  steriio-cleido- 
mastoid  has  become  establishtnl,  the  wearing  of  a  suitable 
nock-bandaf2:e  for  a  few  months  will  f)revent  permanent  con- 
tracture.    Usually,  however,  the  alTectioii  in  an  early  sta^e  is 


liQ.  41— Sajre'B  Wry-neck  Apparatus.  Fio,  47.— Bnuoa^s  Wry-oeck  Apparatii». 


overlooked,  and  is  only  determined  after  it  has  reached  a  con- 
siderable f^rrade. 

While,  then,  in  infants,  daily  repeated  rotation,  manipula* 
tion  with  subsequent  fixation,  and  in  older  cases,  daily  exten- 
sion by  means  of  Glisson*s  swings  (Berend,  Petersen)  will 
suffice  to  etTect  cure,  in  adults,  as  a  rule^  special  apparatus  or 
tenotomy  is  requisite. 

The  simplest  apparatus  consists  in  the  use  of  elnstic  trac- 
tion. Sayre,  for  example,  draws  the  head  to  the  side  opposed 
to  the  deformity  by  means  of  a  rubber  band  whicli  is  attached 
to  a  strip  of  plaster  around  the  forehead  and  to  an  axilla 
strap  around  the  shonldi^T*  opposed  to  the  deformed  side.  By 
varying  the  tension  of  the  rubber  band  the  head  may  be  main- 
tained in  good  position  (Fi^,  46). 
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For  the  rectification  of  wry-neck  a  ininiber  of  appliances 
have  been  deviseiKsiich  as  tliose  of  Delaci'oix,  Boiiiiet,  Bouvier,* 
Mathieu,  Colliii,  Bigrg:,  and  others.  These  take  their  point  of 
resistance  on  tlie  trunk  and  by  means  of  screws  and  joints  the 
faulty  position  is  n^ctitied.  A  number  of  these  apphances  are 
attached  only  to  the  upper  part  of  the  trunk;  the  niajonty, 
however,  are  provided  with  pelvic  bands,  dorsal  splints,  etc. 

Bruns's  apparatus  consists  of  four  padded  sheet-iron  sphnts, 
which  may  be  carved  to  correspond  to  the  shape  of  the  parts 
to  which  they  are  to  be  adapted.  These  splints  are  united 
into  a  quadrilateral  fraine  which  may  be  slipi)ed  over  the 
head.  Union  of  the  splints  is  effected  so  that  the  slioulder 
parts  are  movable.  At  the  centre  of  the  convexity  of  the 
stioulder  and  thoracic  portion  there  is  a  screw^-joint  hj  w^hich 
the  component  portions  of  each  splint  may  be  approximated, 
and  into  which  tlie  steel  tubular  rods,  which  are  attached  to 
the  head*  are  inserted.  These  rods  may  be  screwed  up  or 
down  to  suit  the  individual  ease,  and  their  extremities  are 
cushioned.  The  apparatus  is  attached  to  the  body  by  straps 
which  fit  on  to  hooks  in  the  splints.     (See  Fi«r.  47,) 

Weinberg'^  has  devised  a  combination  of  a  chin-plate  wntli 
shoulder  straps,  united  to^^ether  liy  springrs  and  screws,  the 
action  of  which  is  to  approximate  both  portions  of  the  appara- 
tus. Lticke^  has  devised  a  sinidar  apparatus  for  lifting:  the 
head  in  case  of  contraction  of  the  sterno-cleido-mastoid  as  well 
as  for  use  in  case  of  caries  of  the  cervical  vertebi'a\ 

Richard's  apparatus  (Matlueu)  consists  of  a  leather  pelvic 
girdle,  into  the  back  of  which  is  adapted  an  iron  splint  which 
extends  vertically  upward.  At  tlie  upper  third  of  this  splint 
tliere  is  a  longitudinal  bar  to  which  axilla  straps  are  adapteiL 
These  straps  pass  under  the  axillge,  over  the  shoulders,  and 
are  attached  posteriorly  to  the  leather  waist  band.  The  upper 
extremity  of  the  vertical  bar  is  connecteil  by  means  of  a  mov- 
able ball  and  socket-joint  with  a  leather  cap  which  fits  the 
head.  By  nutans  of  this  apparatus  the  head  maj'  be  fixed  in 
any  tlesired  position.     (See  Fig.  48.) 

In  Lang^aartFs  ^  apparatus  the  head^  which  is  drawm  dow^n 
toward  the  shoulder,  may  be  lifted  up  and  the  pathological 
twisting  may  at  the  same  time  be  rectified.  Reynders's  ^^  ap- 
paratus (Fig.  49)  consists  of  a  pelvic  band,  a,  steel  dorsal 
splints,   hy  transverse  bar,  c,  axilla-straps,  A%  and   movable 
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lateral  splints,  m.  A  malleable  iron  head-pieci*  is  atta4!:hed 
by  straps,  extending"  over  the  forehead  and  under  the  chin. 
This  head-piece  is  provided  with  opening's  for  the  ears.  It  » 
connected  witli  the  spinal  splint  by  an  iron  bar,  d^  which  is 
divided  into  three  joints,  efg,  Tliese  joints  xuay  be  fixed  at 
any  desireil  ang:le.  At  h  this  iron  bar  fits  into  the  spinal 
splint,  and  it  may  be  lield  at  the  requisite  heig*ht  bv  the 
thumb-screw,  %, 

The  Eulenburg-Lanijenbeck  ^^  apparatus  (Fig-.  ^0)  may  alsa 


'^msm"'- 


Fia>  4B.—M»tlileti'B  Torticollis  A  ppitnitus. 


^muauisS^ 


FYg.  4B.— Re3  oders's  TorU^ni»  AppAralOi* 


be  used  after  tenotomy,  and  by  means  of  it  the  head  may  be 
maintained  in  any  desired  position.  A  larg-e  number  of  a^v 
paratuses  aim  at  overcoming  the  contracture  of  the  st-emo- 
cleido-mastoid  by  means  of  extension  of  the  head.  An  int^r- 
estu)g  apparatus  on  account  of  its  tnarked  siraplicity  is  that 
of  Pelrali  '^  (Fig,  51),  It  consists  of  three  pieces  of  wood,  one 
horizontal  (C)  and  two  vc^rtical  (AB).  The  vertical  pieces  are 
cut  out  to  fit  over  the  shouldei^.  This  apparatus  is  attached 
to  the  body:  two  bands  hold  the  chin  upward;  one  band  op- 
poses  rotation  of  the  chin ;  a  cravat-like  band  stmightens  the 
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curvature  of  the  spine;  another  band  pulls  the  head  over  to 
the  side  opposed  to  the  contraction,  Popoff's^^  extension 
appai*atus  is  also  useful  in  this  connection,  and  it  will  be  re- 
ferred  to  under  the  subje<^t  of  caries  of  the  cervical  vertebra, 
rhivis*  apparatus  consists  of  an  arc-like  frame  fltting  over  the 
lie;id  and  taking  purchase  on  the  shoulder  toward  whicli  the 
head  is  bent. 

Of  non-ambulant  apparatuses  we  would  refer  ei^pecially  to 
tlie  Esmarch  extension  bed.  It  is  a  slanting:  plane  on  which 
the  patient  is  fastened  by  means  of  Qlisson*s  sling's.    The 


*^  itU-Balenburi^  Laiigenbeek^a  Apparatus. 


Fio.  51.— Petrail's  Apparania, 
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Patient  may  rest  with  relative  comfort  on  this  bed,  being  able 
^  read,  do  handiwork,  etc.     He  need  not  undivss. 

Delore  and  others  i^ecommeud  forcible  reposition  under 
^Hesthe^ia,  The  rotation  of  the  head  is  accomplished  by 
slowly  increasing  nianiinUations.  When  the  aim  has  been 
Soured  the  head  is  held  in  position  by  means  of  a  silicate  of 
^oda  bandage  encircling  the  chest,  neck  and  head.  This  baud- 
*ige  may  be  strengthened  by  the  insertion  of  steel  blades.  In 
^he  majority  of  severe  cases  of  myogenous  wry -neck  tt*notomy 
X  myotomy  of  the  shoHened  muscle  is  the  first  step  toward 
speedy  cure. 

In  IGTO  this  operation  was  often  resorted  to  by  Xloonhuy* 
In  182:^  it  was  first  performed  subcutaneously  by  Du- 
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puytren,  and  since  his  time  it  has  been  frequently  done.     In 
1841  DiefTenbach  recoinled  sixty-two  cases. 

By  moving  the  head  toward  the  sound  side  the  operator^ 
determines  which  portions  ot  the  muscles  are  chietly  shortened. 
Occasionally,  division  of  the  sternai  portion  alone  will  suffice; 
ag-ain,  both  insertions  or  ev^en  other  nmscles  must  be  cut  in 
order  to  obtam  correction  of  the  deformity*  The  operation 
may  be  performed  with  the  patient  in  the  sitting  posture,  or 
lyin^  down*  Anesthesia  is  occasionally  advisable.  An  assist- 
ant pulls  the  head  over  toward  the  opposite  side  until  the  in- 
sertion of  the  muscle  becomes  prominent.  A  second  assistant 
may  make  do\^^lward  traction  by  grasping  the  arm  at  the 
elbow.  Usually  both  insertions  of  the  muscle  must  be  divided. 
The  two  incisions  for  this  purpose  are  made  about  SI  of  an 
inch  above  the  border  of  the  clavicle.  When  the  division  is 
made  from  within  outward  (DiefTenbach,  Hiiter,  Sayre)  a 
sickle-shaped  tenotome  is  inserted  on  the  Hat  under  the  tendon 
of  the  muscle  until  its  point  lies  imder  the  skin  of  the  opposite 
side.  In  dmwini?  the  knife  out  the  tendon  or  the  muscle  is 
divided  by  the  point,  the  thumb  of  the  operator  making* 
count er-pi^ssure.  The  sudden  yielding*  of  the  severed  portion 
is  evidenced  by  a  snap. 

When  the  section  is  resorted  to  from  without  inward  a  con- 
vex tenotome  (Little's)  is  used,  A  fold  of  the  skin  is  raised, 
the  tenotome  is  thrust  through  this  in  front  of  tlie  musclej  and 
the  latter  is  divided  by  pressure  on  the  back  of  the  instru- 
ment. Many  operators  are  oppostnl  to  this  method  on  account 
of  the  risk  of  wounding*  a  blood-vessel.  Other  openitors  rec- 
ommend making  a  small  incision  by  the  bistouri*  inserting  a 
blunt-pointed  knife  throug"h  this  incision,  and  dividing  both 
the  insertions  of  the  muscle. 

After  the  completion  of  the  operation  the  wound  is  dressed 
antiseptically.  For  four  to  five  days  the  patient  must  remain 
in  bed,  the  head  being*  maintained  horizontally.  Then  the 
requisite  orthopedic  after-treatment  must  be  resorted  to, 
Klopsch,  as  early  as  the  third  day,  applied  permanent  extension 
to  the  muscles  of  the  neck  by  means  of  traction  through  an 
apparatus  attached  to  the  head*  In  this  respect  he  imitated 
Stromeyer.  Other  operators  deem  it  ad^^sable  to  wait  until 
the  fifth  day  before  resorting*  to  orthopedic  treatment.  Fixa- 
tion by  means  of  cravat-like  apparatus  is,  according  to  Klopscb, 
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3L«aTi^^aard    and  others,  insufficient.    Such    apparatus   con- 
sists in  a  tight  paste-board  cravat  which,  being  higher  on  the 
s3LiTected  side,  prevents  the  head  from  returning  to  the  abnor- 
i^nal   position.    These  Retention  cravats  are  more  lasting  if 
czronstructed  of  felt,  metal  (Mathieu),  leather  (Charri^re" ),  or 
silicate  of  soda  (Falkson  ^').    Petersen  begins  treatment  by  ac- 
<3iistoming  the  patient  to  the  apparatus  which  he  will  be 
ol>liged  to  wear.    When  he  can  wear  it  for  at  least  one  hour 
-fcliree  times  daily,  he  performs  myotenotomy.    Two  to  three 
<3.ays  afterward,  the  patient  is  subjected  to  treatment  on  the 
^jLtension  bed  for  two  hours,  thrice  daily,  and  in  the  intervals 
l^e  wears  a  Sayre  cravat.    In  order 
XmO  increase  the  traction  force  the 
x-ing  of  Qlisson^s  sling  may  be  at- 
't^^iched  more  laterally  over  the  iron 
"birace,  and  thus  the  head  is  drawn 
over  to  a  greater  degree  toward 
tilio  healthy  side.     Port^*  resorts 
tio  clastic  traction  after  tenotomy 
^'T'tcr  the  manner  shown  in  Fig. 
^^-     The  thorax  is  encircled  by  a 
I>l5^ster  jacket. 

Special  ambulant  apparatuses 
^^^^"^  more  frequently'  used.  For  in- 
^ti^xice  those  consisting  of  a  jacket 
^^^  "which  a  jury  mast  and  Glisson's 
^^i^gs  are  attached.  H.  Bigg, 
^'^^  others,  have  devised  appara- 

^^^  of  this   nature.      The  apparatuses  which  fix  the  head 
^'^^Ward  the  healthy  side,  which  over-correct  the  deformity, 
^^  to  speak,  are  still  more  preferable:  such  as  the  appara- 
tus devised  by  Richard,  by  Eulenburg,  by  Reynders,  by  K6- 
^ig,  etc      Occasionall3%  tenotomy  of  the  sterno-cleido-mas- 
^id  does  not  suffice,  and  it  becomes  necessary  to  sever  the 
interior  fibres  of  the  cucullaris,  or  even  of  the  levator  scapulae, 
"When  these  fibres,  after  division  of  the  sterno-cleido-mastoid, 
oppose  reposition  of  the  head.    Dissatisfied  with  the  result 
from  subcutaneous  myotomy  in  a  number  of  aggravated  in- 
stances, since  new  cicatricial  bands  formed  in  the  deeper  parts, 
which  prevented  reposition,  Volkmann  resorted  to  the  follow- 
*  ing  procedure:  He  laid  the  muscle  bare  by  a  large  vertical 
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incision  along^  its  inner  border,  and  severed  it,  as  also  the  tense 
bands  below  it  and  in  its  n€i;Ejrliborhood.  In  certain  cases  he 
even  extirpated  the  fascia,  etc. 

The  residt  in  all  the  instances  was  f?ood,njiion  oceurrinff  by 
fli^t  intention.  The  after-treatment  was  relatively  sliort  and 
ended  in  permanent  cure  of  the  deformity.  One  of  the  most 
agg^nivated  cases  was  an  officer  in  active  service,  A  number 
of  surgeons,  for  instance  Heiiiecke,  resort  to  this  method.  It 
has  the  advantage  of  allowing  the  operator  to  control  the 
steps  of  the  operation,  and  the  risk  from  luemoiThagii  is  far 
less* 

Heinecke  sutures  the  wound  with  catgut.  He  exaggerates 
the  correct  position  of  the  head  and  maintains  it  by  a  paste- 
board bandage  covered  with  silicate  of  soda,  extending  up  to 
the  ears  and  down  to  and  around  the  shouklei-s.  After  four- 
teen days  union  is  usually  obtained  and  further  treatment  is 
unnecessary. 

In  spastic  contraction  of  the  sterno-cleulo-niastoid,  particu- 
larly, certain  operators — de  Morgan,^*  Wood,'"*  Annandale — 
have  excised  a  portion  of  the  accessory  nerve  with  good  result. 

In  fjai-alytic  wry-neck,  on  account  of  the  liability  of  the 
occui'rence  of  secondary  contraction  of  the  antagonistic  mus- 
cles, energetic  electrical  treatment  and  massage  are  indicated. 

In  case  of  cicatricial  wry-neck,  subcutaneous  section  of  the 
cicatrices,  or  excision  followed  by  precautionary  measui'es 
against  shortening,  are  called  for.  In  instances  of  osseous 
w'ry-neck  special  apparatus  must  be  resorted  to,  and  of  this 
we  will  speak  under  the  subject  of  kyphosis  of  the  cervical 
vertebntj. 
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CHAPTER  IV, 

DEFORMITIES  OF   THE   SPi:^AL   COLUMN. 

Deformities  of  the  spinal  column  are  of  the  ^^reatest  pos- 
sible interest,  owing"  to  the  frequency  with  which  they  occur 
and  their  i^reat  intluence  on  the  lieulth  and  cajmcity  for  work 
of  tho.sc  ai  fee  ted. 

For  anatomical  and  physiological  details  I  must  refer  to 
our  text*books  on  physiology,  in  particular  to  the  works  of 
the  brothers  Weber,  of  Henke  and  Meyer,  etc.  I  only  di\sire 
to  note  here  that  tlie  so-called  physiolo^Lric^il  antero-posterior 
curvature  of  the  spine  present  in  adidts  does  not  exist  in  the 
new^  born.  In  the  infant  the  spinal  column  is  straight,  and 
only  gradually,  after  the  child  has  begun  to  sit  up,  does  the 
column  uniformly  curve  backward.  Later,  under  the  influ- 
ence of  w^alking  and  standing,  the  pelvis  becomes  iucHned,  the 
lumbar  spine  curves  forward,  and  gradually  the  two  com  pen* 
satory  curves  are  formed,  tliat  is  to  say,  convex  curvature 
backward  in  the  thoracic  region,  anti  convex  curvature  for- 
w^ard  in  tlie  cervical  and  dorsal  regions.  This  physiological 
curvature  is  of  great  importauce,  since  the  body  thus  acquii*es 
elasticity. 

According  to  the  direction  of  the  curvature  the  following 
subdivisions  are  made: 

Forward    curvature  is  called  Lordosis, 

Backward  ''         "       **      Kyphosis, 

Lateral  "         '*       "      Bkoliosis. 

These  varieties  of  curvature  are  not  ahvays  regular  in  one 

plane  but  are  often  very  complicated.     It  is  useful,  farther,  to 

ditrerentiate  the  curvatures  from  the  flexions  of  the  spinal 

column.     According  to  the  causal  factors  the  division  is  made 

into  congenital  curvatures,  which  are  rare,  anil  into  acquired 

curvatures,  wdiich  are  ordinarily  met  wntlt     The  hitter  are 

designated  as  curvatures  due  to  habit,  as  static,  traumatic, 
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purholopcal,  etc.,  curvatures.  According*  to  the  behavior  of 
the  curvature  on  suspension  we  speak  of  mobile  and  fixed  or 
stationary  cur%' atures. 

Lordosis. 

Lordosis  is  the  rarest  variety  of  antero-posterior  curvature 
of  the  spinal  column*  The  column  is  curved  with  the  convex- 
ity forwattl,  and  the  defornuty  is  almost  exclusively  limited 
to  that  portion  of  the  spinal  column  which  normally  projects 
forward,  that  is  the  neck  and  the  lumbar  rcj^^ion,  in  particular 
the  iatten  Lordosis  of  the  cervical  rt^g-ion  is  rare;  it  is  very 
exceptionally  congenital,  and  is  usually  due  to  muscular  action. 

Lordosis  is  frequently  the  result  of  the  occupation  of  the 
individuat  It  is  met  with  in  peoi>le  who  carry  weigrhtJ^  in 
front  of  them;  also  in  tailors,  who,  from  the  constant  posture 
on  their  benches,  ac(|uire  contraction  of  the  ileo-psoas  muscles, 
and  this  results,  when  the  individual  is  erect,  in  lordosis. 

All  processes  wliich  lead  to  great  obliquity  of  the  pelvis 
may  result  in  lordosis,  Aiiiong:  such  causes  may  be  mentioned 
contractui^  of  the  hip-joint:s,  larere  abdominal  tumors,  mus- 
cular paralysis  eventuating:  in  pathological  increase  of  the 
physiologrical  curvature.     Busch  ^  gives  a  marked  illustrcition* 

In  the  lar^e  group  of  compensatory  lordoses  we  must  men- 
tion those  which  are  associated  with  congenital  luxation  of 
the  hip,  with  pathological  luxation  of  the  hip,  with  contract- 
ures, etc*  Here,  owing:  to  the  g*reat  pehic  obliquity  in  stand- 
ing and  in  walking,  the  upper  surface  of  tlie  sacrum  approaches 
the  liorizontal  plane,  and  the  patient  is  thence  compelled  to 
bend  his  lumbar  reg:ion  forwaixi  and  at  the  same  time  t<j  hold 
the  upp'er  portion  of  his  body  backward. 

Lordosis  rarely  attains  the  deg-ree  of  fixation,  \\\  the  para- 
lytic form  certainly  not.  In  case  of  lordosis  following^  on 
coxitis,  etc.,  however,  as  a  result  of  permanent  unequal  press- 
ure, the  vert^bne  may  grradually  attain  unequal  heigrht  in 
front  and  behiutl,  and  then  from  anatomical  alterations  the 
lordosis  may  become  fixed.  In  lumbar  lordosis  of  high  de- 
^ee,  ordinarily  the  ret  inaction  of  the  loins,  the  projection  of 
the  abdomen  and  of  the  g*luteal  region,  are  at  once  apparent. 
Examination  m  the  dorso -recumbent  position  with  flexion  of 
the  limbs,  etc.*  will  enable  us  reatlily  to  determine  as  to 
whether  the  condition  is  movable  or  llxed» 
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TImi  treatnient  must  be  mainly  prophjlactie.  In  the  nmn- 
a icemen t  of  the  coxitis  care  must  he  taken  to  prevent  perma- 
nent pelvic  ohlifiinty  and  atig-ular  contracture  of  the  hip-joint. 

Among  the  special  therapeutic  points  we  may  mention 
suitable  §rymnastic  exercises,  tlie  lyin^  on  the  abdomen  for  a 
considerable  time  daily,  frequent  chmbing  of  a  steep  ascent, 
etc. 

The  apparatuses  recommended  for  lordosis  consist  g^ener- 
ally  of  an  abdominal  band,  two  lateral  axilla  bands,  and  an 
elastic  band  which  prevents  the  projection  of  the  abdomen 
and  of  the  low^er  part  of  the  thonix. 

Heather  Bigg",  by  the  insertion  of  an  endless  screw^  in  the 
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centre  of  the  lateral  splint,  has  enabled  us  to  tighten  at  will 
the  bandage  which  encircles  the  abdomen. 

Nyrop's  lordosis  apparatus  is  readily  understood  by  con- 
sulting Fig.  54.  In  Fig^  53  the  purchase-point  of  the  pelvic 
band  is  seen. 

The  apparatus  consists  of  a  steel  spinal  sphnt,  a,  with  a 
cross-piece  above  to  which  the  axilla  straps  are  fastened. 
The  pelvic  band  takes  purchase  tliroug-h  two  pads,  one  of 
which  is  shown  at  e.  To  a  cross-piece,  6,  is  attached  an  elas- 
tic abdominal  band,  dy  by  means  of  which  projection  of  the 
abdomen  is  prevented. 


Kyphosis* 


tin   the  second  variety  of  antero-posterior  curvature,  in- 
creased flexion  in  a  segment  of  the  spinal  column  leads  to 
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backward  curvature,  to  which,  in  geneml,  the  term  kyphosis 
is  apphed. 

It  is  useful  to  differentiate  liere  the  so-called  round  backs, 
from  the  pure  kyphosis  (flexion)  which  generally  results  from 
spondylitis. 

The  so-called  round  shoulders  are  met  with  in  young-  people 
with  relaxed  li«raments  and  muscles*  and  the  condition  results 
from  the  habitual  assumption  of  faulty  position.  Anxious 
mothers  often  deem  this  condition  the  first  symptom  of  beg-in- 
ning:  deformity.  In  certain  instances  the  entire  spinal  column 
above  the  sacrum  presents  a  flattened  arc  with  convexity 
backward.  The  scapulae  sink  in  forward  and  their  apices 
stand  out  like  wing^  from  the  thorax.     In  other  instances  the 
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position  is  not  assumed  by  the  indi\idual  but  the  vertebrae 
are  abnormally  movable  and  the  normal  curve  of  the  spinal 

colunm  thus  readily  becomes  exag-g-erated.  The  lateral  con- 
tour is  not  asymmetrical  and  the  scapulae  do  not  alter  their 
position  to  the  one  side  or  the  other. 

As  a  rule,  the  g-reatest  deg-ree  of  curvature  exists  in  the 
median  portion  of  the  dorsal  region,  which  is  tense,  owing-  to 
the  stretching-  of  the  muscles.  Round  shoulders  are  also 
found  among:  adults  wiiose  occtipation  requires  constant 
bending  forward,  and  also  in  those  who  carry  weights  on  tht-ir 
backs.  Lane''^  has  lately  recorded  a  marked  instance  in  an 
individual  %vho  in  his  youth  was  obliged  to  split  wood.  Here 
the  antero-posterior  curvature  was  so  excessive  as  to  give  the 
appearance  of  a  wedg-e. 
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Certain  of  tlio  ky piloses  met  with  in  old  people  tiiay  be 
traced  to  their  occupation.  As  a  rule,  however,  kyphosis 
here  results  from  senile  muscular  weakness  and  tissue  atro- 
phy, 

A  further  variety  of  round  shoulders  is  found  in  children 
from  two  to  three  years  old  who  present  evidences  of  rachitis. 
This  variety  is,  in  general,  rare.  It  is  not  fixed,  but  disappear 
on  the  assumption  of  the  horizontal  position.  It  is  due  to 
great  relaxation  of  the  muscles  and  ligaments  and  to  the 
softness  of  the  bones. 

The  habitual  carrying  of  the  shoulders  forward  is  a  predis- 
posing^  cause  of  lateral  curvature.  We  must  also  refer  to  the 
kyphosis  associated  with  osteomalacia;   this  form,  however. 


FiQ.  5<J.-Fauny  imd  Corrtt^t  PcmJtiotj  at  the  PUmo.    (Roih.  j 

is  rarely  seen  purely  in  the  sag-ittal  plane  and  is  ordinarily 
jjreceded  by  ^^reat  pain. 

The  nichitic  variety  of  rouiul  shoulders  calls  for  anti-rachi- 
tic  measures.  The  child  should  not  he  allowed  to  assume  the 
upright  position^  but  s!iould  l>e  made  to  recline,  as  far  as  pos- 
sible, on  a  g-ood  mattress.  Noui'ishing*  food  should  be  admin- 
istered, the  muscles  of  the  thorax  and  of  the  limbs  should  be 
exercised.  Cold  bathinjcrand  rubbni;^:  are  of  value.  For  small 
cliildren  a  ^utta-percha  splint  shaped  to  the  back  and  fitted 
with  axilla  straps,  and  a  broad  abdominal  bandag'e  is  the 
most  appropriate  apparatus. 

Older  childT-en  retpure  one  or  another  of  the  many  varie- 
ties of  supporters.  A  suitable  supporter  must  be  p!*ovided 
with  a  pelvic  band,  and  it  should  be  constructed  with  two 
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vertical  steel  bkides  to  extend  up  and  down  the  back,  as  all 
with  shoulder  straps.     Thus  the  required  position  is  j^eci: 
and  the  weakened  muscles  are  suitably  re-enforced»    Statlf  ■ 
apparatus  is  an  excellent  one.     Heather  Bi^^  and  othei's  hav 
de vised  supporters  which  only  control  the  shoukh*is  and  tlj 
pelvis,  leaving  the  thorax  and  abdomen  free, 

Banning-'s  apparatus  (Figs,  5^  and  60)  takes  purchase, 
the  lower   abdomuial   re^'-ion   through  a  pad,  A.    Two  st 
spring's  (C)  pass  over  the  iliac  crests  and  obtain  purchase  a* 
the  gluteal  reg-ion  through  two  pads,  B. 


PiD.  57.— BimDlug's  Truss. 
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All  supporters  which  are  not  fitted  with  a  pelvk  band  and 
those  which,  like  the  well-laiown  Bouvier,  simply  extend  be- 
tween the  shouldei*s,  are  worthless. 

Corsets,  lifrhtly  constructed  and  fitted  with  steel  blades, 
are  also  suitable  for  the  treatment  of  round  shoulders,  espe- 
cially when  straps  for  holding*  back  the  shoulders  and  neck  are 
ada  pted  to  them.  Nyrop's  springr  supporter  consists  of  a  pelvic 
band  to  which  a  posterior  steel  blade  is  attached.  Above*  \\\)a 
blade  is  connected  with  a  cross-blade  which  carries  the  shoul* 
der  straps  (Fig's.  59  and  61),  This  supporter  corrects  the 
habitual  anteflexion  of  the  spinal  column,  and  it  \&  especially 
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valuable  in  that  it  does  not  compress  the  thorax,  is  light  10 
weight  and  may  be  worn  under  the  clothing'  without  attract- 


F 10.  50.— Nyrop'8  Supporter, 
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in^  attention.    The  Stillnian  apparatus  also  fulfills  well  the 
indications,  and  it  takes  purchase  on  the  sacrum. 

The  i)atholo^ncal  variety  of  kyphosis  is  the  result  of  caries 
of  the  vertebnie,  as  a  rule,  dependent  on  tubercular  osteitis. 
The  deformity  is  chai^acterized  by  an 
an^le  in  the  spinal  column,  the  concav- 
ity of  which  is  forward.  One  or  more 
of  the  spinous  processes  of  the  vertebrie 
lu^oject  backward  forming  a  hump.  The 
hones  are  S(»ftened  by  the  ^ramdar  os- 
teomyelitis, and  the  anterior  portion  of 
the  bodies  of  the  vertebriB  sink  down- 
ward mulei'  the  wei^^ht  of  the  bo<1y. 

This  disetise  was  fli'st  described  in 
1783  by  P,  Pott,  and  it  therefore  bears  his 
nam.%  although  the  affection  was  known  ^""^ «-NyTop'B supparter. 
to  Hi(>pocrates,  Galen,  and  otliers,  and  although  Delpech  and 
especially  Nelaton  had  recogrnized  its  tubercular  nature. 

Althougli   American   writei^s    (Bauer,  Sayre,  Owen,  and 
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others)  an*  inclined  to  consklHi-  trauma  an  etiolog-ical  factor, 
even  thoiigli  the  history  yields  no  chie  in  reg-arcl  to  such  an 
occurrence,  there  cati  be  no  doubt  but  thiit  the  atrection  occurs 
spontaneouslj"  without  any  deterniinable  cause,  and  that  weak 
children  and  those  predisposed  to  tuberculosis  are  apt  to  be- 
come a  If  ee  ted.  Tlie  disease  unquestionably  develops  in  a  tu- 
bercular soil,  and  can  only  exceptionally  be  traced  to  other 
diseases. 

The  disease  may  develop  at  any  thiie  of  life,  but  it  chiefly 
a  Elects  children  from  two  to  six  years  old.  The  infant  is  not 
apt  to  be  affected  and  the  disease  is  rare  during  the  first 
3'ear,  After  fifteen  years  it  is  very  exceptionally  met  with. 
Nebel  found  only  twenty -eiprht  instances  above  fifteen  years 
out  of  225  cases.  It  may,  however,  develop  in  adults  and  even 
old  a^e  is  not  absolutely  exempt. 

Boys  are,  in  gfeneral,  much  more  likely  to  become  affected 
than  irirls.  Nel^el"  out  of  flfty-four  cases  found  thirty-one 
male  and  twenty-three  female. 

In  re^'-ard  to  the  f  rec[uency  of  caries  of  the  vertebral  col- 
umn we  can  offer  the  following  statistical  data:  In  52/356 
records  of  autopsies  Jlenzel  *  found  7U'J  cases  of  caries  of  the 
vert€*brte  and  238  cases  of  caries  of  the  knee-joint;  Nebel  found 
82  instances  in  1,957  autopsies;  Billroth  states  the  percentage* 
of  vertebral  caries  as  35;  Ivoni^,'-  claims  that  this  percental 
is  far  too  low- 
As  to  the  frequency  of  the  disease  in  one  or  another  part 
of  the  siiinal  colmnii  statements  are  very  different.  Accord- 
ing: to  Billroth,  the  vertebrae  are  most  frequently  affected  in 
the  followini:?  order:  the  sixth  dorsal  vertebra,  th«'  second  cer- 
vical, the  fifth,  seventh  and  eig^hth  dorsal,  the  third  cervical, 
the  thii"d,  fourth,  ninth  and  tenth  dorsal,  and  next  the  fourth 
lumbar  vei-tebra.  According  to  Hiiter^  the  eleventh  and 
twelfth  dorsal  are  most  frequently  disi*ased.  and  next  the  fli-st 
lumbar  vertebra.  Nebel  also  states  that  the  lumbar  portion 
of  tlie  spine  is  most  friHpiently  diseased.  In  183  cases  Parker* 
found  the  cervical  vertebiw  diseased  nine  times,  the  dorsal 
eighty-two  times,  the  dorso-lumbar  twenty-one  times,  tho 
lumbo-sacral  thirty-seven  times. 

Kyphosis,  then,  in  the  vast  majority  of  cases,  is  the  result 
of  a  tubercular  alfection  of  the  1  Mines  which  either  begins  as  a 
granular  myelitis  (granulation  tuberculosis) '  at  one  or  mon3 
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^^ceSy  thence  spreads  and  leads  to  sinking  of  the  affected  por^ 

US  under  the  weight  of  the  body,  or  else  it  begins  as  a 

l^ercular  infiltration  of  the  bone  substance  leading*  to  a  pur- 

ent  osteitis.    This  latter  fonii  was  described  by  Delpech  and 

e  la  ton  under  the  name  of  tuberculosis  of  the  bones.    On  sec- 

n  of  tile  affected  portion  of  bone  it  is  found  lo  be  infiltrated 

th  a  jeljow  material.     The  surrounding  bone  tissue  is  by- 

i:*a*m]c  and  the  two  portions  are  separated  only  by  a  thin 

er  of  tubercular  granulations.    (Fig*  »)3.) 


ftl-Oiteltl»  Omoou  ^TuberciiJoBa)  of 
AVentfara.    {Crci6»4eeCloD.i 


Fia.  OS.^SplBal  Cottmin  of  «  4^^j«Ar  old 
Cbnrl.  Ciirlw  of  the  T**nth  Domil  and  of  Uio 
Second  Lumbar  V*friebra.  nh,  Cariouii  rem- 
ZLOJit  of  the  vertebra;  cd^  K3  pfaoai^;  «■,  La*t 
rib,    iA/l«r  Pmulj 


The  affected  bone  may  speedily  break  down,  or  else  the 

inbt*rf.yi3|.  sequestrum  may  remain  latent  for  years,  being  sur- 

"Ttmnditl  by  granulations.     The  inter-articular  cartilage  may 

^oine  involved  through  extension  of  the  granulation  proc- 

or  else  suppuration  and  necrosis  may  start  in  the  carti- 

^  and  the  process  mav  thence  extend  to  the  adjacent  ver- 
Bbr^ 

■^Hmarj'  fungous  inflammation  of  tbr  vertebral  joints  is 
^ry  eiceptionuUy  met  with,  and  then  ordinarily  in  the  verte* 
6— 4:e 
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bra3  of  the  neck  leading  to  displacement  in  this  re^on.    Whi 
the  upi>er  cervical  vertebra?  are  affected   dislocation  of   ttuzr 
diseased  joint*  in   particular  tlie   lli*st,  may  lead   to  sudde 
death  from  pressure  on  the  medidla. 

The  suppui^tive  process  is  rarely  widely  disseminated  si 
perflcially.     In  .such  instances  tlie  periosteum  is  undermine- 
and  many  of  the  vertebra?  are  eroded,  as  it  wens  on  the  sin 
face.     Such  is  the  case  in  actinomykosis.     Usually  the  su 
puration  is  more  central.    In  an  unexplained  manner  the  pi 
ess  invades  one  or  another  neighboring  vertebra.     A  cavit;^:!^' 
flJJed  with  granulations  or  witli  detritus  is  fonned  at  th^  ^ 
diseased  locality,  and  when  the  bone  suhstivnce  surrounding.^ 
this  cavity  is  no  longer  able  to  withstand  the  pressure,  Ihir^ 
vertebra  sinks  in,  its  spinous  process  projecting  backward  * 
This  is  the  beginning  of  the  hump,  which  is  of  course  the  mo 
marked  the  more  extensive  the  caries  of  the  body  of  the  ver- 
tebra.    Occasionally  the  e|>iph3'sis  is  destroyed  and  tlie  proc — - 
ess  involves  the  apophyses  and  vertebral  arches.    Such  an^^ 
extension,  however,  is  rare. 

If  the  aifected  vertebra  be  macerated,  then>  aft-er  the  gran- 
ulations have  been  removed.,  we  may  readily  inspect  the  cavity 
in  the  bone.  The  vertebra  looks  as  though  it  were  wonn- 
eaten.  Fi'enuently  only  lemnants  of  one  or  nion.?  vertebra* 
are  left  (Figs.  64  and  fi5),  so  that  the  number  affected  can  only 
be  estiTnated  by  counting  tlie  spinous  processes.  It  is  readily 
apparent  why  tlie  softened  bociy  of  the  vertebra  cannot  with- 
stand the  pressure  to  which  it  is  exposed.  The  point  of  union 
of  the  spinous  processes  remaining  intact,  the  anterior  portiof- 
of  the  affected  vertebra  sinks  forwarti. 

Without  question  there  occur  cases  of  spontaneous  cun?  of 
caries  of  the  vertebral  column^  especially  where  the  process  x^ 
superficial  rather  than  deep.  The  pathological  granulatiomi 
are  replaced  by  healthy;  these  latter  ossify  and  leail  to  a 
species  of  bony  union.  In  otlier  cases  the  formation  of  a 
marked  gibhus  is  counterbalanced  as  fallows:  The  inftamm  1 
tory  [irocess  leatls  to  the  formation  of  osteophytes  in  tlic 
neighborhood.  These  coalesce  and  liridge  over  the  diseased 
portion  of  the  spinal  column,  thus  yielding  an  efficient  support 
and  preventing  additional  tleformity. 

In  the  vast  majority  of  cases,  however,  an  absce^ss  n*stUU 
from  the  extension  of  the  destructive  process.    The  pus  inlil- 
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trates  the  ii<Mg:h boring  parts,  and  evfntually  a  large  abscess 
cavity  is  formed.  Since  the  anterior  vertebral  lif^aments  con- 
stitute a  barrier  in  front,  the  pus  sinks  downward  throu|^l\  the 
loixse  eel  hilar  tissue  until  it  appear  at  certain  determined 
spots  as  the  so-called  cold  abscess.  This  abscess  g-radually 
increases  in  size;  it  may  remain  latent  for  lon^,  or  it  may 
quickly  spreail  towiird  the  skin,  and,  if  the  knife  is  not  resorted 
to,  it  breaks  external  1^^'^  the  air  enters  the  lar^^e  cavity  which 
is  covered  with  the  fibrinous,  so-called  pyogenic  membrane, 
and  the  p  a  t  i  e  n  i  may 
.speedily  die  of  sepsis.  Ac- 
cording to  Taylor  absces- 
ses develop  in  14  per  cent, 
of  cases  of  kyphosis. 

Konig  and  Henke/ 
Soltmann  and  others, 
have  pointed  out  how  in 
the  dissemination  of  the 
pus  to  form  an  abscess 
the  loose  cellular  tissue 
offers   no    obstacle    while 


Fio,  64,— Art  lostaoce  of  C^ire  of  CJU*ies 
of  Cer\-iettt  Vert*fbr».  ThriHJ  Vt-rtebni'  are 
Tnergfd  into  ODe.  Blight  amount  of  Int^r- 
Rtltial  Tissue  remaitiiui;r^ 


Fm.  C5.— Macerated  fipt'cimcn.  Entire  Be- 
st nictioti  €if  a  Dursftl  Vertebra,  Ultimate 
Anchylosis*  of  the  AtMsptiyses. 


the  fascia  and  the  aponeuroses  do.  The  abscess  rarely  breaks 
tlirou^h  the  latter.  The  pus  sinks  l>y  gravity  in  the  direc- 
tion of  the  least  resistance  and  it  points  at  certain  character- 
istic places.  Pus  from  caries  of  the  upper  cer\ical  vertebrae 
g:i*avitates  along*  the  ]>harynx.  It  pushes  the  mucous  mem- 
brane forward  and  it  forms  what  is  known  as  the  I'etro pharyn- 
geal abscess.  Such  an  abscess  is  of  special  importance,  since 
it  may  readily  lead  to  dyspntra  and  dyspliagia.  Its  sudden 
i^ipture  may  cause  death. 

Pus  from  the  dorsal  vertebne,  as  a  rule,  gravitates  througk 
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the  aortic  hiatus  into  the  iibdomijial  cavity.  It  then  foUows 
the  course  of  the  psoas  iimscU%  occasioiuiUy  leading  to  sui>- 
puiMtion  of  the  muscle.  It  passes  under  Poupart's  liniment 
throug-h  the  ingruinal  rini^  and  points  in  the  upper  part  of  the 
thi^h,  as  the  so-called  ileo  femoral  ahseess.  Kxceptionally  the 
pus  tra%^els  along-  the  psoas  nuiscle  into  the  abdominal  wall 
and  points  in  the  iii^^uinal  reg:ion  {Fijsr.  70  a),  or  else  it  sinks 
into  the  scrotum  and  tlierc  simulates  a  hydrocele  or  an  ini^ui- 
nal  hernia. 

In  other  instances  the  pus  passes  along-  the  iliac  fossa  into 
the  cavity  of  the  pelvis  and  travels  outwardly  along  the  ischi- 
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TtR.  M— Punjlent  Rem  nan  t»  in  th© 
Middle  lK»r»iil  Vnrtobne.  Notwith- 
»ian(llu)?  th«»  niarkiHl  k\ni>hr«is  the 
vpiniii  cord  vraa  uol  eumpreSKeml, 


Fia.  fit— (*rim|>lot**  Bony  Uni^o  in  a  oasi?  of 
Verte brill  eiLri<*K.    Thri?e  donul  vertebne  fused 


atic  mnscle  throu^i^h  the  major  ischiatic  foramen.  The  gluteal 
fold  becomes  effaced,  a  tumor  forms  in  tliis  regfion  and  an 
ischio-fenioi^il  abscess  exists,  Seeing  that  tiexion  of  the  hip 
may  be  associated  with  this  absei^ss  coxitis  is  siiuuiated. 

Exceptionally  pus  fi'om  the  cervical  and  upper  doi^al  ver- 
tebrje  travels  down  and  points  in  the  axilla^  or  else  it  travels 
alon^  the  ribs  outside  of  the  pleura  pointmi?  in  the  thoi^eic 
walls.  Or,  further,  it  penetrates  between  the  nuiscU^s  of  the  ^ 
back  and  pi^sents  there  as  a  fluctuating  tumor.  Rarely  dc 
the  pus  p(^netrate  the  pleura  and  form  an  empyema. 

These  abscesses  may  also  rupture  into  the  intestine— mto 
the  duodenum,  the  colon,  the   i-ectum,  or  into  the  bladder. 
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Owen  has  directed  attention  to  the  fact  that  Jistula  in  ano 
may  follow  f roio  rupture  of  an  abscess  resulting  from  vertebral 
caries. 

In  kyphotic  patients  there  are  also  present  disturbances 
from  the  side  of  the  muscular  system-  80'Called  counter- 
curvatures  are  developed^  especially  a  lordotic  curve  of  the 
cervical  vertebriB.  Gradually  this  curve  becomes  a  perma- 
nent one  and  the  position  of  the  liead  characteristic  of  severe 
instances  of  kyphosis  results.  When  the  scat  of  the  atTection 
is  in  tlie  dorsal  region  the  framework  of  the  thorax  collapses, 
as  it  were,  through  the  sinking-  together  of  the  vertebrae. 
Occasionally  the  ribs  approximate  one  another  so  clos(dy  as  to 
come  into  contact.  In  disease  of  the  lumbar  region  tlie  lower 
ribs  sometmies  project  over  the  pelvis  or  sink  down  into  tlie 
iliac  fossa.  In  general  the  ribs  are  lifted  upward,  the  sternum 
projects  Hke  a  keel  (chicken-breast)^  the  vertical  diameter  of 
the  thorax  is  markedly  lessened  and  congestive  and  pressure 
symptoms  are  in  consequence  present. 

The  concurrent  symptoms  from  tlie  side  of  the  spinal  sys- 
tem are  above  all  of  importance.  Frequently  the  nerve  bun- 
dles, which  pass  tlirough  the  intervertebral  foramen^  seeing 
that  ttiey  lie  iml>eLhled  in  infiltrated  or  hypenennc  or  suppu- 
I'ating  tissue,  take  part  in  the  disease  process.  It  is  often  as- 
tonishing flow  the  spinal  cord  escapt^s  alteration  notwithstand- 
ing kyphosis  of  high  degree.  As  a  rule  the  memliranes  of  the 
coitl  near  the  diseased  region  are  thickened  and  callous.  Peri- 
pachymeningitis results.  The  pus  may  perfoliate  into  the 
spiiuil  canah  or  the  dist^ase  may  extend  to  the  substance  of  the 
cord  itself  through  implication  of  the  membranes. 

In  a  certain  proportion  of  cases,  especially  when  the  hump 
forms  quickly,  the  spinal  cord  suffers  dirt*ctly  from  compres- 
sion. A  so-called  comprf^ssion  niyelitis  develops,  and  the  de- 
generation may  extend  above  and  below  (Turk),  giving  rise  to 
the  so-called  secondary'  degeneration.  This  degeneration  is 
characterized  by  disease  of  the  posterii>r  fibres  above  the  spot 
of  softening,  and  of  the  lateral  lihres,  in  imrticular,  l)elow. 
Macroscopically  this  disease  is  evidenced  in  the  fresh  specimen 
by  a  grayish,  transparent,  pale  yellow  ap|K?arance,  and  micro- 
scopically, after  staining*  we  may  find  fatty  degeneration  of 
the  neiwe  bundles  and  interstitial  increase  of  the  cellular  tis- 
sue. 


Ortfiopedics  and  Orthopedic  ^^g!r^ 


Exceptionally  tlie  spinal  cord  is  compi^ssed  by  the  projec- 
tion of  an  abscess  inward. 

The  symptonis  of  implication  of  the  spinal  cord  may  be 
varied,  such  as  slig^bt  contractures,  panesthesia',  pareses»  even 
complete  paralysis.  The  paraplegria  will  be  extensive  accord- 
ing to  the  seat  of  the  disease,  and  cystitis,  decubitus  and  other 
alTections  may  be  the  sequehp.  The  reflex  symptoms  are 
usually  g-reatly  exagg-erated.  The  triceps-retlex  is  oft^»n  ob- 
tainable. 

A  fni'ther  important  sequela  of  kyphosis,  when  the  seat  of 
the  disease  is  in  the  lumbar  re^on.  is 
alteration  in  the  shape  of  the  pelvis. 
For  iJiformatiou  in  re/^ai'd  to  the  kypho- 
tic pelvis  we  must  refer  the  readt»r  t^) 
text-books  on  obsti*trics,' 

More  infrequently  still  than  the 
tuberculosis  of  the  bones  (spondylitis) 
of  %vhich  we  have  spoken,  may  tumors 
(sarcoma^  carcinoma)  of  the  spinal  col- 
umn, i^unmous  osteitis  accompanying 
g'eneral  syphilis,  and  possibly  actino- 
uiycotic  chang-es  lead  to  kyphosjis  or 
else  the  disease  may  develop  more  grad- 
ually as  the  result  of  trauma  (Fi^.  «>S), 
Fracture,  associated  with  comminutioii 
of  the  body  of  the  vertebra,  the  pro<^ 
esses  remaining-  intact,  may  eventuate 
in  kvphosis, 

lumbar  K3TboHi3ia«  Mod  aged  As  regards  the  Symptomatology  of 
»o  the  disease,  the  premonitor3-  si|rni«  are 

characterized  by  the  individual  becouiingr  readily  tired,  by 
interc'ostal  and  lumbar  neuralgias,  by  stiffncBs  of  the  verte- 
bral column  in  walking-  or  other  motions,  etc.;  often  the  child 
simply  shows  a  disinclination  to  phiy.  has  an  anxious  look, 
and  is  careful  not  to  move  the  vertebral  column  in  ascending 
stairs,  in  jumping,  etc.  The  most  marked  symptoms  are  the 
deformity,  the  formation  of  the  hump,  the  accessory  phenom- 
eira  from  the  side  of  the  spinal  system  and  the  gravity  ab- 
scesses. 

Often  the  sudden  crying:  out  of  the  child  during  the  nighty 
or  grinding  of  the  teeth,  or  a  deep-lying  pain  in  the  epigiis- 
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trium,  are  the  firet  symptoms  leading:  us  to  suspect  disease  of 
the  vertt*bnil  column.  Then  the  iiibbing-  of  the  column  with 
a  hot  spoii;L;:e  (Copeland)  may  reveal  sensitiveness  of  the  af- 
fected vertebra,  or  else  pressure  on  the  spinous  processes  may 
result  in  causing  marked  pain,  C>ccasionally  the  formation  of 
the  g^ibbus  is  evidenced  by  projection  of  the  spinous  process  of 
the  diseased  vertebra  when  the  patient  bends  forward.  The 
deformity  is  especially  apparent  in  the  dorsal  reg-ion  as  a  pro- 
jectinjLT  knob  which  gradually  becomes  evident  and  attracts 
the  attention  of  the  parents.  Very  rarely  the  deformity  ap- 
pears suddenly  without  premonition,  and  in  these  acute  cases 
the  spinal  symptoms  in  particular  pre- 
dominate. Sucli  syniptmi^s  are  often 
not  marked  to  a  surprising-  extent  in 
instances  of  long  forming,  although 
aggravated  kyphosis.  The  motor  ner- 
vous system  is  naturally  less  severely 
implicated,  and,  according  to  the  seat 
and  the  extension  of  the  disease,  we 
may  determine  only  slight  paresis  of 
ceilain  muscle  groups,  a  certain  ditti- 
culty  in  motion,  or  entire  paraplegia 
or  total  paralysis  of  the  parts  lying 
below  the  disease  centre.  Weakness 
of  the  sphincters  up  to  complete  pa- 
ral^^sis  of  the  rectum  and  bladdi^r  fre- 
quently form  the  sad  accompaniments 
of  aggravated  k^^phosis. 

When  there  exists  a  suspicion  of 
caries  of  the  spine  the  child  should  be  entirely  unclothed  and 
then  examined.  It  is  of  the  g^reatest  possible  importance  to 
make  an  early  diagnosis,  for  thus  the  extension  of  the  disease 
may  l>e  prevented. 

Parasthesias  of  slight  degree,  sensation  of  constriction,  an- 
aesthetic zones,  weakness,  etc,  such  symptoms  should  direct 
the  attention  of  the  physician  to  the  spinal  column,  especially 
if,  in  addition,  the  subject  becomes  readily  tired  and  is  avei^e 
to  movements.  We  may  often  obtain  an  absolute  diag*nostic 
symptom  of  disease  of  the  vertehni?  by  making  the  child 
bend  forward  and  nothig  how  \\w  act  is  performed  wnth  the 
spinal  column  held  rigid  (Fig.  6^),  and,  next,  how^  the  erect 


Fio.  e©,— Fixation  of  the  Veit«- 
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position  is  reassunitMl  purely  by  extension  of  the  lower  exti 
ities.     Often  these  patients  rest  their  arms  on  the  thig'hs 
order  to  lessen  pressui'e  on  the  diseased  surface,  or  else  thei 
avoid  standing'  or  walking  as  much  as  possible. 

In  children,  as  a  rule,  the  disease  proi^i-esse-s  rapidly  to  Xha 
formation  of  the  gibbus,  while  in  adults  the  affection  fre- 
quently exists  for  a  lon^  time  without  ang-ular  k^^phosis.  andJ 
the  disease  of  the  vertebrae  may  be  readily  mistaken  for  other* 
atfections.  In  aggravated  instances  with  marked  gribbus,  or 
where  abscesses  or  symptoms  from  the  side  of  the  coril  nn* 
present,  the  diag^nosis  otters  no  difficulties,  while  in  the  begia- 
ning  the  disease  may  be  mistaken  for  coxitis,  or  for  hysterical 
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manifestations,  or  for  disease  of  the  conL  etc.  This  holds 
true  in  particular  for  adults*  where  the  atfection  is  apt  to  pro- 
gress slowly  before  the  characteristic  deformity  appears,  Iji 
case  of  coxitis  it  should  be  noted  that  the  contracture  is  not  a 
simple  one,  as  in  that  accompanying  spondylitis,  but  it  is  com- 
bintMl  either  with  abduction  and  outward  rotation  of  the  limb 
or  else  with  adduction  and  inward  rotation. 

As  regards  disease  of  the  vertehnv  of  the  neck  the  defonn- 
ity,  as  a  rule,  appeal's  somewhat  differently.  Often  we  can 
only  determine  a  thickening  on  one  side  of  the  neck»a  bendinir 
or  drawing  of  the  head.  Eventually  the  abscess  appears* 
laterally  in  front  of  the  cucullaris  muscle  and  it  ordmarily 
breaks  through  the  siipra -clavicular  fossa. 


I 


Ort/ioptdits  and  Orthopedic  Surgery, 


657 


Kyphosis  in  the  neig-liborhood  of  the  last  vertebra  of  the 
neck  may  reudily  be  confounded  with  the  normal  projection  of 
the  vertebra  promineus.  Frequently  torsion  of  the  neck 
toward  tlie  healthy  side  results,     (Tortieoliis  oss.) 

In  order  to  determine  beginning'  abscess  formation  it  is 
reqnisite  to  look  for  the  folloAving'  symptoms:  De*^p-lying  neu- 
ralific  pains,  pain  on  pressurcjswnllin^,  distention  of  the  veins, 
oedema,  etc.,  in  the  alfected  region,  and,  in  particular,  we  must 


Fro,  7!?.— KjT>hiisi6  in  tht-  Low  er  Oerrfcal  Ver- 
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examine  the  iliac  fossiv  %vhen  the  patient  is  in  the  doi^o- 
recumbent  position  with  Jtexed  limbs. 

It  is  often  essential  to  obtain  a  tracing  of  the  kyphotic 
projection,  in  order  to  follow  t!ie  successive  chanj^es.  For 
this  purpose  a  strip  of  lead  mokletl  over  tlie  vei'tebral  column 
will  answ^er,  or  we  may  use  one  or  another  of  the  apparatuses 
which  will  he  descrihed  under  the  subject  of  skoliosis. 

The  pi'o^ress  of  the  disease  leading  to  kyphosis  is  usually 
chronic  and  rarely  acute  or  sub-acute.  Where  the  affect-ion 
runs  an  acute  course  it  is  aj-\sociated  %vith  febrile  phenomena 
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and  may  end  in  death  before  the  deformity  appears.  In  chil- 
dren, as  we  have  stated,  the  progress  is  ordinarily  more  acute 
and  in  a  few  weeks  a  very  marked  ^ibbus  may  form.  In 
adults  3^ears  may  elapse  nnd  numerous  abscesses  may  form 
before  the  appeanince  of  the  characteristic  deformity.  We 
may  frec^uently  difTereotiate  a  number  of  stag-es  in  the  prog- 
ress of  the  affection :  L  The  sta^e  of  onset  where  the  symp- 
toms are  not  specially  marked;  ^^.  T!ie  stage  of  characteristic 
gibbus;  X  The  stage  of  suppuration  and  of  paralysis.  The 
disease  does  not  always  progress  to  the  latter  sta^e.  In 
many  instances,  after  two  to  three  years'  course,  we  rather 
flntl  the  vertebra  again  solid  through  a  species  of  ossification, 
and  a  cure  results.  This  may  happen  at  any  time,  even  after 
abscesses  have  formed.  Even  spontaneous  n^sorption  of  ab- 
sceases  has  been  noted.  This,  however,  is  infi^quently  the 
case. 

The  prognosis  of  the  disease  is,  in  general,  nnfa%'orable* 
The  old  saying  of  Hippocrates  '^  qni  gihbosi  ex  asthmate  et 
tussi  Jiunt^  ante  pubertate  moriunter^''  refers  to  the  high 
mortality  rate  from  tuberculosis  of  kyphotic  children  (Busch), 
and  it  is  certainly  true  that  a  large  proportion  of  those  affected 
succumb  to  miliary  tuberculosis,  amyloid  degeneration,  etc., 
and  that  even  where  the  local  process  becomes  arrested  there 
remains  a  tendency  to  emphysema  and  above  all  to  Inng  and 
to  heart  diseases^  and  therefore  th(*  affected  individuals  rarely 
reach  middle  age.  Formerly  the  abscesses  often  endangered 
life  and  true  enough  the  modern  treatment  of  those  accumula- 
tions of  pus  hasbetterod  the  prognosis  a  trifle;  the  symptoms, 
however,  from  the  side  of  the  spinal  cord,  always  modify  the 
prognosis,  for,  after  an  interval  of  many  years,  we  often  wil^ 
ness  the  development  of  paralysis,  and  when  once  symptoms 
of  compression  and  of  paralyses  have  app<NU"ed  (particularly 
from  the  side  of  the  bladder  and  of  tlie  rectum)  the  clinical 
picture  becomes  a  very  sad  one,  decubitus,  hypostases,  etc., 
soon  form  and  end  the  scene.  The  higher  the  seat  of  the  dis* 
ease,  the  more  extensive  the  process,  the  more  unfavorable 
the  prognosis,  which,  of  coui^e,  also  depends  on  the  general 
constitutional  strength,  on  the  concurrence  of  afTections  of  the 
lungs,  etc.  As  regartls  the  subject  of  treatnuMit  we  must  dif- 
ferentiate the  general  from  the  special  mechanical. 

It  should  be  thr^  endeavor  to  re-enforce  the  general  health 
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2LS  far  as  possible  by  means  of  suitable  food,  preparations  of 
iiroiit  cod-liver  oil,  sea-baths,  fresh  air  and  sunlight. 

In  an  early  period  of  the  affection  cold  applications  to  the 
spine  by  means  of  ice-bags  (Chapman),  are  very  valuable,  as 
proved  \xy  Esmarch's  and  Eulenburg's  experience.  Hueter 
r-ecommends  the  injection  of  carbolic  acid  in  the  neighborhood 
of  the  diseased  vertebra  or  deep  injections  of  a  solution  of  cor- 
xx>sive  sublimate.  It  was  formerly  the  custom  to  depend  to  a 
ST^^t  extent  on  derivatives  (Pott,  Rust).  To-day  these  agents 
liave  been  rejected,  although  latterly  fly-blisters  have  been 
extolled  by  a  number  of  gentlemen,  for  example  by  Busch. 

The  chief  indication  in  the  treatment  of  caries  of  the  ver- 
tiebras  is  the  fixation  of  the  spinal  column  and  the  removal  of 
pressure  from  the  anterior  portion  of  the  vertebra,  that  is  to 
say  we  must  seek  by  means  of  rest  to  prevent  irritation  of  the 
affected  part,  and  our  aim  must  also  be  as  far  as  possible  to 
remove  pressure  from  it.  It  is  in  these  directions  that  modem 
practice  has  chiefly  excelled,  and  especially  in  that  attempts 
at  forcibly  straightening  the  spinal  column  have  been  con- 
^ieinned. 

Formerly,  the  chief  indications  were  deemed  to  be  the 
keeping  of  the  patient  in  the  horizontal  position  and  the  for- 
bidding of  the  assumption  under  any  pretext  of  the  erect  pos- 
^vire  (Eulenburg,  Baum,  Noble  Smith,  and  others).  Bauer,  for 
^^istance,  recommended  the  horizontal  position  on  a  water  bed; 
^tihers  have  commended  keeping  the  patient  lying  on  the 
^^Xiomen  on  a  suitable  bed— the  prone  system  of  the  English 
(Harrison,  Bampfleld,  Knorr).-  Others  have  extolled  the  lateral 
lH>sition.  Noble  Smith*®  claims  that  the  advantage  of  the 
^^Xiomino-recumbent  position  is  that  pressure  is  thus  taken 
*^^^ni  the  diseased  part  and  the  unfavorable  traction  of  the 
^^Uscles  on  the  anterior  portion  of  the  column  is  prevented. 
-He  does  not  believe  that  there  is  thus  risk  of  the  pus  gravita- 
ting forward.  Such  methods,  however,  cannot  be  carried  out 
"Without  injury  to  the  general  health,  and  in  any  event  harm 
^ay  result  from  uncontrollable  movements  of  the  patient. 

In  a  proportion  of  the  cases,  especially  in  infants,  the  dorso- 
^^^umbent  position  on  a  good  hair  mattress  must  be  consid- 
^1^  the  best  procedure.  Apparatus  (Volkman,  Kappeler)  for 
Pt*eventing  involuntary  movements  on  the  part  of  the  patients, 
^  matter  of  the  greatest  possible  importance  where  the  dis- 
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ease  affects  the  \'ertebriP  of  the  neck,  can  certainly  only  be 
used  in  childrtJii  who  are  old  enough  to  be  taught  the  necessity 
of  restraint.  Such  apparatus  may  act  either  through  counter- 
extension  by  weig'hts  or  through  elastic  traction.  The  patient 
is  placed  horizontally  on  a  hard  mattress.  Extension  is  ob- 
tained by  the  following  mechanism:  To  a  collar  around  the 
patient's  neck  a  stout  string  is  attached  which  passes  over  a 
roller  on  the  top  of  the  bed  and  carries  a  weight  of  from  four 
to  six  pounds.  The  weight  of  the  body  yields  the  counter- 
extension.  In  case  of  caries  in  the  dorsal  or  lumbar  region 
traction  may  also  be  made  from  the  axillae. 

Where  the  disease  is  located  in  the  middle  portion  of  the 
spinal  column  Raiichfuss*  suspension  girdle^*  may  be  used. 
By  means  of  it  pressure  is  reumved  from  the  diseased  portion, 
and  the  requisite  degree  of  triiction  is  readily  obtained  by 
lowering  or  raising  the  girdle,  ,  This  girdle  is  drawn  tightly 
transvei-sely  over  the  bed  under  the  affected  i>ortion  of  the 
spine  and  direct  pressure  on  the  gibbus  is  avoided. 

For  the  median  portions  of  the  spinal  colnum  it  is  possible 
to  utilize  the  weiglit  of  the  body  for  purposes  of  disti'action 
through  Ranchfuss'  suspensory  helt.  This  is  a  bi^oad  belt 
stretched  across  the  bed,  which  can  be  applied  with  special 
facility  to  the  ordinary  children's  slafc  beds,  and  on  which  the 
atfected  portion  rests;  the  amount  of  stretching  can  be  easily 
regulated  hy  higher  or  lower  suspensitm  of  the  belt.  Pressure 
on  the  gibbus  can  be  readily  avoided  by  cutting  out  a  corre^ 
sponding  segment  fi-om  the  belt.  The  difficulty  of  fastening 
the  child  sufficiently  to  the  belt,  which  seems  to  reduce  the 
value  of  the  apparatus  in  the  eyes  of  ,sonu*  (Nebel,  Kuenig), 
has  been  overcome  by  Schiklbach*s  modification.'* 

This  bi^lt  {H  to  3  indues  broad  according  to  the  agt*)  is 
fastened  to  the  sides  of  the  bed  and  hau.gs  in  a  curve.  SchikU 
bach  attacheil  to  its  two  ascending  portions  two  cross  strips, 
the  ends  of  wliicli  are  fastened  over  t\\v  body  of  the  child,  thuK 
fixing  it,  while  two  lateral  cushions  relieve  the  pressure  on  the 
gibbus. 

Koenig  employed  for  fixation  a  close-fitting  jacket  with 
sleeves  and  thigh-pieces  which  are  fastened  to  the  dorsal  belt. 

Riyher  recommended  a  broader  belt  (7  inches),  together 
with  shoulder  and  perineal  belts  for  fixation, 

Mass*^  devised  a  simphMind  convenient  way  of  relieving 
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weight  and  exerting  extension  by  placing  the  patient  on  roll- 
pillows. 

By  causing  the  patient  to  recline  over  suspensor^'^  belts  or 
rolls,  we  may  usually  attain  rapid  relief  from  pain  and  we 


*^®-'3''*. -Phelps'  Upright  Bed  (schematic) ;  Fio.  75.— Upright  Bed  with  Fio.  76.— Upright  Bed 
a,  Lateral;  &,  Front  View.  Movable  Leg-rests.  ^H>Dtalning  jMitient. 

^^ay  exert  a  favorable  influence  on  the  deformity.    These  pro- 

^^ures  are  simple  and,  in  tractable  patients,  are  very  effective. 

One  application  of  the  principle  of  extension  which  can 

always  be  easily  and  cheaply  resorted  to,  is  the  upright  bed 


Fio.  77.— Fastening  of  the  Head  to  the  Upper  End.     (After  Xebel.) 


^^vised  by  Phelps  (Figs.  74  to  77),  and  it  is  an  apparatus  of 
S^'eat  value  in  infants,  particularly  for  paralytic  cases,  and 
^^f  those  where  there  exists  marked  curvature. 

By  measuring  or  by  making  an  outhne  drawing  of  the  child 
^^th  legs  spread  apart,  we  may  have  constructed  a  wooden 
^^ase  with  openings  for  the  arms  (Fig.  75)  and  for  defecation; 
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the  foot-board  must  be  about  5^  inches  hijsrh,  and  pLices  for 
the  het?ls  are  cut  out>  wliile  th<*  top  of  the  bed  is  only  closed  at 
the  posterior  half  by  means  of  a  slat.  The  ease  is  then 
padded  on  both  sides  and  especially  across  the  middle  with 
jute  cushions;  the  padding  (Fi^.  74)  is  covered  with  w^ater- 
proof  material,  the  child  is  laid  into  the  case  and  fast^nefJ 
with  flannel  roller  bandages;  the  head  is  covered  by  an  or- 
dinary cap  or  rests  in  Ghsson  s  slings,  the  straps  of  whieli  are 
bung:  to  nails  on  the  lateral  wall  of  the  case.  When  the  case 
is  Jifted  and  placed  nearly  or  quite  upright,  the  cbibl  is,  as  it 
wei-Cj  suspended  [lartially  by  the  head. 

As  a  rule,  cliildren  with  spinal  caries  are  betided  afresh 
about  once  a  week;  tlie  leg's  should  be  bandaged  anew  ever>' 
day  and  be  subjected  to  passive  motion. 

Portable  kyphosis  machines,  in  their  simplest  form,  con- 
sisted  of  fixation  by  dorsal  splints  (the  old  cross  of  Heister)  or 
of  firm  dorsal  shields  to  which  the  pelvis  and  thorax  w^ere 
fastened,  as  in  the  wire  cuii'ass  of  Bauer,  tho  Volkmann  half- 
cuirass  of  rubber,  etc. 

At  an  early  period  apparatus  was  devised  which  supported 
the  spinal  cohium  throuj^'h  axilla  crutches  or  braces;  soon^  in 
order  to  obtain  vertical  extension*  Le  Vacher^^  added  a  sus- 
l>ender  for  the  head  to  the  supporting  apparatus  (an  appliance 
which,  after  baviu^r  long  been  comlenined  as  dang'eix>us^ 
has  now  a^'-aiu  found  ireneral  application  in  the  shape  o( 
Sayre^s  jury-mast).  These  extension  bandages  with  doi-sal 
splints  and  Le  Vacher  s  suspeniler  U\r  tlie  he^ul  for  a  lon^ 
time  represented  the  cinef  means  of  treatment. 

Then  Taylor  pointed  out  that  a  bent  stick,  which  may  lie 
taken  to  represent  the  kyphotic  spine,  can  be  straig-htened  not 
by  extension,  but  more  appropriately  by  being  bent  over  a 
fulcrum  placed  at  the  point  of  flexion;  and  he  applied  this 
principle  by  means  of  a  bilateral  padded  sphnt,  actrng"  as  a 
lever,  and  casing  dorsal  flexion  of  the  anteriorly  curved  spine. 

It  soon  became  evident,  liowever,  tliat  Taylors  machine, 
which  will  l»e  more  fully  described  below,  acted  mainly'  as  an 
immobilizing  doi^sal  splint  (Hueter,  Vogt  **),  that  the  correc- 
tion was  only  apparent,  and  P.  Vogt  noted  in  numtTous  chil- 
dren that  the  apparent  over-correction  of  the  anterior  incUna* 
tion  was  due  solely  to  a  lordotic  flexion  of  the  neighboring 
spinal  segments,  while  the  kyphosis  [>ersisted  unalteiTd.     Ho 
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therefore  modi  lied  Taylor's  apparatus  by  the  addition  of  means 
for  the  removal  of  pressure  from  the  spinal  column.  He  ef- 
fected this  by  adding  lateral  arms  witli  axilla  cinitehes  to  the 
splint  at  the  level  of  tlie  shouklei-s  foeeasionally  also  adapting* 
lateral  braces  to  the  pelvic  belt)»  and  for  the  support  of  the 
head  he  added  a  steel  collar  covered  with  leather  and  united 
to  an  extension  from  the  doi-sal  splint. 

All  these  appliances  must  be  carefully  watched;  they  can 
only  be  made  b}^  a  mechanic,  their  construction  takes  time, 
and  they  are  expensive.     It   is  apparent,  thei'cfore,  that  a 


Pm.  78.— SlUfpenBioii  for  the  Ajipllcatiou  of  a  Comet.    (After  Bt^tslyJ 

method  applicable  to  the  i-outine  needs  of  \}\Mtvy  physician  was 
boimd  to  find  rapid  and  g-eneral  recog-nition.aad  for  this  r<*ason 
8ayre's  method  of  treatment  by  the  coT^set  and  susptnisioii 
spread  quickly  and  proved  valual>le  everywhere.  Reports 
from  numerous  clinics  (Esmarcli,  Madehiiiir,  Nehtd,  etc.,)  cer- 
tify' that  the  plaster-jacket  method  <if  treatment  is  one  of  the 
handiest,  most  certain,  and  cheapest  means  of  hxation.  By 
an  early  application  of  the  plaster  jacket  it  is  usually  possdile 
to  forestall  tlu^  occurrence  of  permanent  deformity.,  and  fre- 
queutly  to  prevent  the  formation  of  gi'avitation  abscesses 
(Nebel  ^%    By  means  of  this  method  we  undoubtedly  give  the 
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patient  great  relief,  initig-ate  his  pains,  and  frequently  efTect 
a  cure. 

Sayre's  method  can  be  employed  for  caries  at  almost  any 

point  of  the  spine,  and  neither  ^-ravitation  abscesses  nor  bed- 
sores are  conlra-iaidications.  It  ma  luirdly  possible  to  lay  too 
much  stress  upon  the  fact  that  thereby  we  do  not  aim  at 
brisement  force,  or  obliteration  of  the  kyphosis,  but  that  we 
try  to  circumvent  the  injurious  influence  of  weight  and  mus- 


TiQ.  TM.— Suspension  for  the  Applleiitloa  of  a  riast*?r  ' 


cular  traction  by  careful,  g-entle  suspension,  simply  suMcient 
to  lessen  the  pressure  on  the  affected  parts,  the  toes  never 
leaving  the  ^*rouniL  Sayre  lays  stress  on  the  point  that  the 
suspension  nmst  be  gradual,  and  that  we  must  never  g-o  be- 
yond the  point  at  which  the  patient  feels  entirely  free  from 
pain.     The  plaster  jacket  is  ap]>lied  as  follows: 

E%'erythin*^  necessary  for  tin*  plaster  dressing  havinjq^  been 
prepared  (^"uod  modelling  plaster,  starched  ^auze  bandages 
into  the  meshes  of  which  phister  has  been  rubbed,  dishes  with 
warm  and  cold  water,  cotton,  etc.)  and  the  patient  having 
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be^n  ilresstHl  in  \i  seamless  stockinet  jacket,  the  h«id  is  fas- 
teiicd  in  Glisson*s  suspender,  dne  care  beini^:  taken  that  the 
cliiii  strap  does  not  shp,  the  body  being  at  the  same  time  sup 
ported  by  axilhiry  rings  {Fig.  t8)  in  Sayre's  tripod  (or  by  a 
hook  in  the  ceiling)  by  means  of  pulleys,  so  tliat  the  patient 
still  touches  the  floor  with  the  tips  of  tlie  toes.  Then  we  insert 
under  the  stockinet  jacket,  which  is  tied  over  the  shoulders, 
a  pad  of  wadding  ("'dinner  pad'')  over  the  region  of  the  stom- 
ach; the  mammary  glands  and  tlie  crests  of  the  ilium  are  pro- 
tected by  patis,  and  small  felt  bolsters  are  placed  on  both  sides 
of  the  gibbns  (Madehing).  Then,  commencing  at  the  i>ehis 
and  winding  upward  until  we  reach  the  axilla^  the  trunk  is 
surrounded  with  phister  bandages,  avoiding  folds.  A  fresh 
bandage  is  placed  into  the  water  to  soak  only  after  removal 
of  thi;  preceding  one.  While  bandaging,  tlie  physician  stands 
prefeialily  l>ehind  the  patient,  while  one  assistant  kneels  in 
front,  holding  the  legs  to  prevent  rotation*  and  another  at  the 
side  holds  the  cord  and  hands  the  moistened  bandages. 

Usually  it  is  sufficient  for  the  corset  to  extend  upward  a 
little  higher  than  the  nipples,  covering  half  tlie  shonlder- 
blaties.  In  case  of  dorsal  or-  cervical  kyphoses,  tlie  jury-mast 
must  be  included  in  the  plaster  dressing.  (In  children,  as  a 
rule,  five  to  six  plaster  bandages  about  13  feet  in  length  and 
;^|  inches  in  width  will  sulUce;  oceasionally,  the  back  of  tbe 
bandage  may  be  strengthened  by  cliips  of  veneer,  etc) 

The  patient  must  not  he  takt^n  out  of  the  suspensory  ap- 
paratus and  laid  horizontally  on  a  mattress  until  the  plaster 
has  set,  and  then  the  dinner  pad  is  removed  and  the  dressing 
IS  cut  out  somewhat  at  the  axilla^  etc.,  if  necessary. 

The  application  of  the  plaster  jacket  with  the  patient  in 
the  horizontal  position,  as  recommended  by  Walter,  Willet, 
and  others,  has  lieen  tried  more  especially  by  Petersen;'"  the 
head  and  pelvis  of  the  reclining  patient  are  supported,  sus- 
pension being  obtained  by  a  bandage  earned  around  the  gib- 
bus,  and  in  this  |)osition  the  plaster  dressing  is  applied, 

Wlien  no  special  indication  arises  for  its  removal,  the  jacket 
may  be  worn  for  from  three  to  six:  months.  If  the  jacket  is 
constructed  so  that  it  may  be  removed  at  willj  its  efTecti^'e- 
ness  is  partialij^  nnllified,  and  this  is  allowable  only  for  slight 
cases  near  recovery.  The  removal  of  the  jacket  is  greatly 
facilitated  b^^  including  in  the  front  of  the  dressing  a  strip  of 
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leather,  which  is  divided  after  the  plaster  has  set»  and  if  per- 
forated with  holes  un  both  sides  can 
be  made  to  lace.  Roberts  added 
anterior  metal  clamps  for  the  pur- 
pose of  removal  (Fi^.  8(>). 

A  number  of  modilications  aim 
at  making*  tlie  plaster  jacket  in  sev- 
eral Uijers  aud  to  include  extension 
apparatus  (Stillman,  Wyetli,  etc.). 
Wyeth  ^"^  recommended  that  the 
jacket  be  made  in  two  pieces,  with 
extension  screws  passinj^  through 
nuts  fastcntnl  in  the  dressin;^,  thus 
allowm/ti*  separation,  the  interven- 
ing part  (\!4'ibbys)  being  bound  mod- 
erately tight  with  a  roUi*r  bandage. 
During  the  night  the  posterior  rod 
can  he  removed,  the  two  lateral 
sufficing  when  the  patient  is  in  the 
horizontal  position  (Fig.  81), 

Simihirly,  Roberts^'  has  devisfd 
a  means  of  extension  in  connection 

F*o  wi-Roberte' Corset  with  ueDtnd  with   a  double  piaster  jacket,  in- 
ciainps.  eluding  four  supporting   clasps  of 

pt^rforated   sheet  copper  (Fig.   *J);   a  corresponding  number 

of  iit*n  rods  with  screws  and  spiral  springs  allow  of  gradua- 


Fio.  ai.'Wyeth^ft  Double  Cof«^  wllh  Ezteiuiton  Roda. 
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fcion  of  the  spring  pressure.  This  mollification  can  also  be 
used  for  the  correelion  of  a  co-existing  latei-al  deviation,  hy 
connecting?:  two  of  the  iron  rods  by  a  rubber  coitl  or  adding 
another  chiinp  on  the  side  opposite  the  deviation,  the  rub- 
ber eoi'd  passing  alon^  the  outer  side  of  the  corresponding 
extrf^niity  and  bein^  fastened  to  the  shoe  (Fig.  82). 

For  cervical  kyphosis,  in  particular,  the  ambulant  appara- 
tus requires  a  number  of  additions,  in  order  to  relitnt*  pressure 


Fio,  82, 


Fio,  83.— Juty-mast.        Fio,  »4,— Jur3^iiui»l  (After  Neb«l>. 


and  to  provide  extension;  this  has  been  etTected  by  a  number 
of  appliances  included  in  the  plaster  jacket,  etc.  thns,  for  in- 
stance, in  Berber's  method,  imported  from  Thiersch's  clinic, 
"the  bridge  plaster  dressing"  consists  in  a  planter  jacket  in- 
closing the  shonlders,  from  which  extend  two  lateral  iron 
bands  with  proper  curve^  which  are  fastent^d  in  a  plaster 
dressing  apphed  around  the  occiput  and  forcliead.  The  jurv^- 
mast  (Fig.  83}  consists  of  a  two-tined  fork,  E,  of  soft  iron, 
which  carries  above  (corresponding  to  the  handle}  a  movable, 
solid,  more  unyielding  rod,  C,  which  projects  over  the  head 
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and  in  front  to  about  a  line  uniting^  both  ears;  to  this  is  fast- 
ened a  cross-piece  which  can  be  rotated  around  a  rivet,  B^  and 
which  carries  at  its  two  ends  small  hooks  for  the  suspension 
of  the  head-piece,  ^4.  The  iron  bhidesconstituting'  the  pix)n^s 
of  the  fork  are  curved  to  fit  the  hack,  and  are  provided  at  the 
sides  with  two  or  three  narrow  brass  luiops,  F,  which  ahnost 
completely  encircle  t  lie  thorax,  and  are  perfoi^ted  like  a  grater, 
so  as  to  g-ive  hold  to  the  plaster  banda^a\ 

In  usin^  the  jury-mast,  the  patient  is  flrst  wrapped  in  the 
usual  niamier  with  a  few  turns  of  plaster  bandage,  care  beingr 
taken  that  the  bandage  surrotUHls  the  thorax  smoothly;  the 
jur3Muast,  properly  surmounting  the  head  and  m  the  sagittal 
plane,  is  next  placed  in  position,  and  the  apparatus  is  fastened 
by  additional  turns  ol"  plaster  bandage,  the  assistant  carefully 
mouldin^r  the  bandag^e  into  all  the  depressions  caused  by  the 
appai'atus. 

Morris  (New  Yiu^k)  has  devised  a  very  cheap  substitute  for 
the  jury-mast.  It  is  made  of  iron  wire  the  tliickuess  of  a  lead 
pencil  This  is  bent  to  the  proper  shape,  and  the  parallel  wii\^ 
arc  fastened  at  etpial  distances  by  brass  bands  sobU'red  on  and 
reinforced  at  the  points  of  greatest  curvature  (thus  sc*curingr 
elasticity),  small  square  hooks  soldered  on  serving  for  the  sus- 
pension of  the  bead-piece  (Fig*  84). 

In  regard  to  otlu'r  appar^itus  resemblins"  the  jury-mast  we 
may  mentitm  Roberts'  elastic  traction  head-rest,  which  does 
away  with  the  annoyance  of  the  jury-niast  extending  over  the 
bead,  which  is  objectionable  to  many.  It  consists  of  an  upper 
cervico-mental  collar,  with  metal  clamp  under  the  chin,  so  that 
it  can  be  apphed  and  removed  Avith  ease.  To  this  the  body- 
piece  is  fastened  l\v  means  of  lateral  coiled  spring's  and  a  hingt'- 
joint.  This  trunk-piece  can  be  moved  longritudinally  and 
placed  at  any  desired  point  in  the  sagittal  plane  by  an  endless 
screw.  The  lower  forked  part  of  the  apparatus  is  inclosed  in 
the  usual  maimer  in  the  plaster  dressing. 

W,  Pj^e,'*'  in  many  cases  of  kyphosis  of  the  upper  doi*sal 
vertebra^,  incloses  in  the  plaster  dressing*  a  dorsal  splint  in- 
stead of  the  jury-mast;  this  splint  is  forked  below,  so  as  to 
avoid  pressure  on  the  diseased  parts.  Above,  it  reaches  only 
to  the  occiput,  and  at  its  free  upper  extremity  it  bears  two 
transverse  rods  (one  at  the  upper  end.  one  at  tbe  heig-ht  of 
tbe  th\st  dorsal  vertebra).     To  the  former  ann-slings  are  at* 
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tached*  to  the  latter  slin;[;s  of  stout  material  for  the  thorax 
and  abdooien,  which  are  included  in  the  plaster  dressings  and 
thus  counteract  the  tendency  to  bend  forward. 

Althou/L^h  there  is  no  doubt  that  the  phister  dressing*  is  one 
of  our  most  important  therapeutic  agents,  on  account  of  its 
chea]iness,  facility  of  construction,  slight  weight,  and  non- 
interference with  taking  exercise,  we  must  remember  tht*  dis- 
advantages of  the  method,  pointed  out,  for  example,  by  Smith 


Fio.  65,— W.  Pye's  Modlfl*^  Jury-maiit  for 
Upp<*r  Dorsal  KyphoKiii. 


Fto.  H!?  a.— The  Sami^  Apparatuft  after  Fasten- 
ing: ^^^^  i^ltng^. 


— inz,,  the  impossibility  of  watching  the  morbid  process  and  of 
determining  when  it  is  necessary  to  remove  the  Jacket;  further, 
the  farcts  that  perspiration  is  interfi'ri^d  with,  that  vermin 
may  lodge  in  the  bandage,  and  especially  the  fact  that  it  in- 
tei'fen*s  with  the  development  of  the  thorax  \\  hen  it  is  worn 
several  months.  For  these  reasons  the  exclusive  use  of  the 
method  has  been  largely  abandoned. 

The  material  from  which  the  jacket  may  be  constructed 
has  been  modiOed.     In  order  to  secure  greater  durabilitv,  the 
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jacket  has  bet*n  made  of  silicate  of  soda— a  method  recom- 
mended ninong"  others,  especially  by  WolIT,  Fowler,^*  Kolliker/' 
and  Witzel.  The  silicate  of  soda  is  [xrefenible  to  any  other 
material  on  account  of  its  lig-htness,  its  dural>ility  and  cheap 
ness,  and  particularly  becaiise  the  jackets  can  easily  be  made 
in  a  removable  form.  According:  to  K511iker,  the  silicate  of 
soda  should  be  applied  with  tlie  patient  suspended,  the  heeUj 
slightly  raised  from  the  ground,  the  traction  acting  mainly 
on  the  head;  flannel  bandages  are  first  applied,  then  four  to 
six  layers  of  silicate  bandages,  which  must  not  be  too  moist, 
lest  the  ttannel  become  saturated.  Strips  of  veneer  are  in- 
eluded  in  the  dressing  at  the  upper  and  lower  edges,  in  each 
axillary  line,  and  laterally  at  the  spinous  processes  to  reinforce 
the  bandage,  A  temporary  plaster  dressing  consisting  of 
three  to  four  bandages  should  be  apphed  over  all,  to  keep  the 
silicate  bandage  in  position  until  it  has  liardened  (two  to  three 
days).  The  patient  must  renuiin  suspended  until  the  plaster 
has  set  (WoUT). 

For  cervical  spondylitis,  silicate  of  soda  bandages  surround- 
ing head,  neck,  aiul  trunk,  and  fashioned  over  a  plaster  cast, 
have  been  much  employed  in  Schonbonvs  clinic  (Falkson^^). 
They  are  made  to  lace  by  covering  the  edges  with  strips  of  linen 
having  hooks  sewed  on,  and  are  lined  throughout  with  tlanneL 

Besides  plaster  of  Paris  and  silicate  of  soda  bandages  for 
spinal  di^formities,  use  may  be  made  also  of  simple  starch-paste 
bandages  with  pasteboard  shaped  to  fit  the  back,  and  satu- 
rated with  shellac,  and  strengthened  by  pieces  of  linen.^*  The 
old  and  now  almost  obsolete  glue  dressings  for  making  soft 
collets  with  firm  dorsal  shields  can  be  used  to  advantage,  es- 
pecially for  poor  patients,  being  cheap  and  durable,  and  the 
necessary  material  being  everywhere  obtainable. 

Smith,-^  Braat,  and  Karewski^  employ  jackets  made  of 
woven  wh-e  shaped  over  the  patient's  body  or  a  plaster  model; 
they  are  tinned,  to  pivstTve  them  against  rusting,  and  the  jury- 
mast  can  easily  be  added  to  them.  They  possess  greater  dura- 
bility and  cheapness  than  the  other  appliances,  and  they  can 
be  used  for  cases  of  inferior  lumbar  kyphosis,  where  the  pa- 
tients are  confined  to  the  bed,  by  adapting  splints  reaching  to 
the  knees  and  by  leaving  openings  fur  urination  and  defeca- 
tion (Karewski)* 

Touvers'^*  and  others  recommend  a  leather  jacket  shaped 
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►%-rr  a  cast*  to  which  a  jury-mast  can  bo  readily  applied  and 
v^hich   may  be    made   removable.      Mathieu   also   employed 
loather  (streng-theiied  by  ttt^tible   steel   sprini^s)  for  cornets 
[ia^>ed  over  casts,  but  they  were  too  dear  to  find  general  ap- 
ilicaiion.     H.  Bigrg^*s  leather  coi'set,  however,   with  elastic 
material  over  the  chest  and  abdomen  and   lined  with  soft 
■►iither,  is  a  very  durable  apparatus,  which  pves  suitable  sup- 
port and  which  does  not  interfere  with  respiration* 


)\ek  96.— Oweir«i  3tlff  Lesather  Cuirass  for  Caries  of 
Oarrical  VertebnB,  A^  AnUfHor;  B^  Poeterlor 
e;  A\  Chin  Pk?oe;  B\  OcciplfaJ  Portion. 


Flo.  87.— Oockin^'a  Poro[ilA8tJc 
Felt  Ja43ket. 
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Owen,  among  others,  employs  in  cer\-ical  spondylitis  a  stiff 
ffather  cuirass  firmly  encircling  thorax,  occiput,  and  chin, 
ined  with  soft  leather,  and  fastened  by  straps  and  buckles 
(Fi^.  86), 

Tlie  value  of  plastic  felt  (according  to  Coking-Adams)  for 
"kyphosis  was  demonstnited  mainly  by  Beely,  Madelung,  and 
t*.  Vogt;  it  is  easy  of  application,  and  it  can  he  formed  into  a 
uiruss  which  yields  equally  good  fixation.  Tlie  plastic  felt 
an  be  applied  after  having  been  cut  from  a  paper  modeL 
The  heating  necessary  for  moulding  formerly  made  the  uppli- 
elation  of  a  felt  jacket  somewhat  ditBcult;  but  this  is  no  longer 
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the  case,  since  Biiins  has  taught  us  to  saturate  thtr  felt  on  t; 
body  of  the  patient  or  to  shape  it  from  a  model.  The  coi 
is  cut  from  soft  felt  and  then  saturated  or  painted  with  vt^ 
alcaholic  shellac  solution  (nineteen  ounces  to  one  quart  of  a 
cohol).  Two  to  three  days  are  required  for  diying:,  in  wint 
four  to  five,  but  it  forms  a  ver>^  durable  (three  \a%  six  month! 
corset  that  can  be  easily  ivmoved  and  nrrang*ed  for  lacing-* 

Beely  *^  has  devised  a  very  practical  apphcation  of  the  fel 
jacket,  which,  if  the  necessary  splints,  rivets,  etc.,  are  at  band 
can  be  readily  constructed  by  any  physician-  (See  Fi*?s.  tSj 
to  92,) 

The  patient  is  either  suspended  after  Sayre's  method,  s< 


FiQ.88. 


Ffo.  891 


FiO.  60l 


that  tlie  toes  still  touch  the  ground,  or  else  ho  is  seated  and 
suspended  b\^  the  head,  with  extended  arms,  and  fastened  by 
a  belt  transversely  across  the  thig-hs  (Fig*.  78).     Wifi  .d- 

din*,^  the  circular  plaster  bandag-e  is  applied  and  is  n  ^  ist 

strong  enough  to  keep  its  shape  after- it  is  remove<U  This 
bandaxo  is  cut  open  in  front,  removed,  again  closed  by  a  plast4T 
bandag-e  ajid  strengthened  at  the  weak  places.  Tlien  w«5  may 
either  use  it  as  a  model,  or  we  may  make  a  plasU^r  east  Ijy 
filling  its  interion  Over  this  plasti*r  model  we  mould  jitroni? 
but  soft  felt  {\  to  I  of  an  inch  thick).  The  ujargins  must  over- 
lap somewhat,  and  where  the  felt  does  not  adapt  it^ielf  closely 
to  the  model  elliptical  pieces  must  bt^  removed  and  the  tHl^i«s 
sewed  together.  The  felt  is  next  coated  as  far  as  tJie  upper 
doi^al  vertebra?  or  the  mammte  with   the  alcoholic  shelliic 
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solutinn  (5:7)  until  it  is 
ha  I'd.  In  front,  on  each 
side  of  the  mid-line»  a  space 
of  fi'oiii  one  to  two  incJies, 
and  aViove  and  below  a 
space  of  from  one-half  to 
one  indi  must  not  he  coat- 
ed. Spaces  for  the  arms 
and  for  the  mammae  must 
be  cut  out,  and  the  ed^es 
must  not  he  coated  with 
the  shellac.  After  repeat- 
ed coating'  and  dryinj,^  for 
several  days,  the  jacket  is 
removed  from  the  model 
and  is  lUted  to  the  patient 
in  the  dorsal  decubitus 
over  the  ordinary  under- 
shirt. 

On  the  front  ed,tres  of 
the  j:it  ket  are  sewed  two' 


F*  It  Jarkt  L     i  After  IkH*ly.) 


stri()S  of  leather,  with  but- 
ton-hok^s  or  else  two  rows 
of  strong  liooks  to  serve 
for  hicinfr;  while  one  or 
two  buckles  with  a  belt 
(Fi«^-,  m)  are  fitted  below. 
To  the  jiosterior  sur- 
face of  the  dressing  {Fig-. 
89)  two  somewhat  elastic 
steel  lonfritudinal  splints 
ai'e  adjusted  and  two 
transverse  splints  fhtnly 
unit  iMt  by  screws  or  in  vets; 
the  height  to  which  they 
reach  depends  on  the  seat 
of  the  disease.  In  case  of 
spondylitis  of  the  cervical 
and  upper  dors; 1 1  vertebra^ 
the  t  \\'o  1  o  n  g:  i  t  u  d  i  n  a  1 
s  p  lints    a  re   leng^t  hened 
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above,  brought  somewhat  to  the  side,  ami  bent  so  that  their 
upper  ends  project  two  to  fourinchesabovethe  vertex,  si ig^htly 
beyond  tlie  plane  of  the  mastoid  process,  and  more  than  the 
width  of  the  head  apart;  these  serve  as  jury-masts.,  to  which  art? 
fastened  by  four  straps  a  belt  provided  with  an  excavated  chin* 
piece  (Fig'.  91).  In  this  ^vay  it  is  possible  to  attaiji  almost  com- 
plete fixation  of  the  head:  and  when  the  head  is  not  fixed  the 
apparatus  can  also  be  worn  in  the  dorsal  position.  Carefully 
padded  shoulder -pieces  pass  over  the  shoulders;  in  jacket-s  of 
g'reater  size  we  may  further  strent^-then  the  sides  by  longi* 

tudinal  splints,  and  tlu»  latter  may  h^ 
made  to  turn  above  the  upper  end  of 
the  felt  jacket  around  a  vertical  axis 
and  be  n^ndered  adjustable  in  any  posi 
tion  by  an  apparatus  similar  to  that 
in  Taylor's  machine.  The  spinal  col- 
umn  is  protected    by    bein^    covered 


Flo.  ifc;  — Ffk  Jftckf L  (aller  BeeljK 
wtth  Double  Jury-mast. 


Fio.  03  -  WalAham^ft  Fell  CuJJiu»  r(*r 
Cervlcai  Kypbottift. 


with  a  soft  piece  of  felt  (with  a  special  incision  for  the  ^ibbus) 
broad  enough  to  cover  the  in  vets. 

At  first  the  jacket  should  always  be  applied  m  the  dorsal 
position  and  be  laced  below  as  tight  as  the  patient  can  bear; 
above  it  should  he  loose  enough  to  permit  I'espiratoiy  move- 
ments* 

V.  Horoch*'  states  that  thei*e  is  a  factory  near  Pra^ie 
which  makes  a  felt  exactly  like  the  English  article  at  silMJUt 
half  the  price,  thus  rendering  this  mode  of  treatment  accessi- 
ble even  to  the  poorest  patients. 

The  felt  cuirass  recommended  by  Walsham,""  which  only 
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lea\'es  the  face  free  will  always  be  open  to  objection  on  the 
score  that  it  is  too  warm,  even  if  provided  with  a  number  of 
openings. 

Although  ail  these  jackets  have  the  great  advantage  that 
they  can  be  made  by  the  physician  himself  and  generally  are 
not  too  dear,  in  some  cases  special  advantages  may  be  secured 
by  more  complicated  contrivances  which  can  only  be  made  by 
a  mechanic. 

The  majority  of  these  consist  of  splints  ascending  along  the 
back  on  both  sides  from  a  pelvic  belt,  or  else  of  a  firm  dorsal 
shield   (Fig.   fi4);    many   besides   possess   extensible   axillary 


Fia.  ft4.— TorttcolUs  Apfmrmtua.    {After  Lun- 
genbeck  Eulenburg.) 


Fig.  99.— Spinal  Supporting  Corset.  {MtPt 
Nyrop  ► 


crutches,  by  means  of  which  the  collapsed  trunk  may  be 
gradually  raised.  Especially  in  cases  where  a  tnarked  gibbus 
has  not  as  yet  formed  may  these  corset-like  appliances  be  of 
value,  and  they  may  be  readily  conibmed  with  a  jury-mast  for 
purposes  of  extension  m  high-seated  spinal  caries  (Fig.  i)0). 
They  i^seinble  certain  of  the  appliances  recommended  for  tor- 
ticollis. 

A  very  useful  apparatus,  among  others,  is  Nyrop*s  spring 
corset*  represented  in  Fig.  r>5,  in  which  the  jury-mast,  c  c,  with 
the  head  suspender,/  (Fig.  9<1),  may  readily  be  inserted  into 
the  slides,  h  c,  on  the  dorsal  splints,  a,  while  latei'al  springs, 
rf,  contribute  to  the  firmness  of  the  coi*set. 


k 


676 


Orthopedics  and  Ortlwpidk  Surgery, 


With  referencL*  to  extension  a  pi>aratus.  Taylor,  as  lias  Ikvii 
stated,  pointed  out  the  necessity  for  doi-sal  nexion,  and  reeot?i- 
mended  retroflexion  of  the  anteUexed  spine  a^inst  a  pad 
phiced  under  the  site  of  curvature. 

Taylor^s  apparatus^'  is  one  of  the  best  known;  it  consist** 
of  a  broad  pelvic  belt,  from  which  arise  two  parallel  sle^-l 
double  splints  which  do  not  touch  the  spinous  proct^snes  and 
are  broken  by  a  joint  at  tlie  point  of  the  kyphosis,  where  they 
are  well  padded  and  should  exert  pressure.  Tlieir  upper  ends 
are  fastened  to  the  neck  by  two  clasps  and  carry  two  axilla- 


Fio.  06.— Jiirjr-miwt  for  Nyrop  rj  c  or4ot. 


Fio.  Vt. 


stnips,  which  draw  the  shouklers  buck  ward.  In  case  of  coni- 
cal kyphosis  a  frame  is  ad  tied  for  the  support  of  tlie  head. 

In  oitler  to  avoid  the  unyielding  pressure  of  Taylor's  appar- 
atus, Schildbach  (Fi^^  fl7)  employs  elastic  sU'el  dorsal  sphntii, 
united  above  by  a  cross-piece.  Tiiese  splints  are  fastened  to 
a  stout  pelvic  belt,  and  carry  buttons  for  the  attachment  ef 
tlie  axilla-straps  and  a  broad  alidoniinal  leather  belt. 

In  Kn^Umd,  Chiince's  adaptuijle  uietal  spliiit  for  c^iricsof 
the  dorsal  and  lumbar  vertebne  has  many  adherents.  It  con- 
sists of  two  li^ht  metal  splints  ascending  from  a  pelvic  bt»lt 
and  herjt  according  to  the  ang-Ie  of  the  kyphosis.  They  reach 
to  the  height  of  the  shoulders,  where  they  are  united  to  a 
plate  froju  which  the  shoulder  straps  extend.    At  the  angle 
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of  the  deformity,  on  each  side  of  the  hump,  two  pads  are  placed 
under  the  splints  and  exert  leverage,  relieving'  the  pressure  on 
tlie  vertebrae,  and  drawing  the  trunk  backward,  while  an  ab- 
dominal belt  prevents  lordosis  of  the  lower  portion  of  the  spine 
a  xid  fixes  both  the  upper  and  the  lower  parts  of  the  back  in  as 
»tiraight  a  line  as  possible.    This  apparatus  may  be  easily 
a.<3apted  to  cervical  caries  by  adding  a  dorsal  rod  and  head 
t>^nd. 

In  all  these  apparatus  for  backward  traction,  the  fatal  ob- 
i^^'ctionlies  in  the  fact  that  the  deformity  is  increased  when 
^^fcie  patient  bends  forward,  for  which  reason  the  material  em- 
E^Xoyed  must  be  very  strong.     Stillman  endeavored  to  utilize 


F108. 1^  a,  98  b,  and  99.— Stillman-g  Lever  Apparatus. 


^^r  these  cases  a  species  of  lever  power,  by  joining  the  short 
^^rm  reaching  to  the  kyphosis  to  a  longer  frame,  the  two  being 
^^djustable  at  any  desired  angle. 

This  apparatus  for  ordinary  dorsal  kyphosis  is  described  as 
t^ollows  (Figs.  98,  99) : 

On  both  sides,  along  the  line  of  the  spinous  processes,  two 
i^Dadded  splints  ascend  from  a  belt  to  the  seat  of  the  kyphosis 
^forming  the  short  arm  of  the  lever).  The  portion  of  the  ap- 
l^aratus  which  exerts  backward  traction  consists  of  a  dorsal 
frame  (representing  the  long  arm  of  the  lever)  fastened  to  the 
pelvic  belt  and  adjustable  at  any  desired  angle.  When  both 
^arms  of  the  lever  are  set  at  an  angle  and  the  dorsal  frame 
(Fig.  986)  is  drawn  close,  the  short  arm  of  the  lever  will  exert 
pressure  on  the  transverse  processes  by  means  of  the  pads 
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fastetiecl  above,  ami  tljen.  even  when  the  upper  part  of  t1 
trunk  is  bent  forward,  tliere  ib  no  increiise  of  the  kyphoBi 


Fro.  100, 


\pp«niti»  will*  Jury-miwit 


since  the  short  arm  of  the  lever  will  hinder  flexion  by  farwani 
pressure  upon  the  ^ibbus.    If  well  fatstened,  the  appamttis 
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secures  a  higher  ii^i^de  of  fixation  than  any  other;  it  is  lijerht, 
and  does  not  in  convenience  the  patient. 

In  apparatus  for  superior  doi^al  kyphosis  the  anterior 
straps  are  omitted,  the  long^  arm  of  the  lever  is  fastened  hy 
axilla-straps  with  infra -clavicular  pads  (Fig.  100). 

In  the  apparatus  for  kvjihosis  of  the  cervical  or  the  first 
and  st^cond  doi^sal  vertebra?  a  jury-mast  must  he  added  {Fig. 
100),  or  else  some  other  form  of  head-piece,  by  means  of  which 
the  head  can  be  fixed  in  an^^  desired  position  (Fi^.  102). 

In  the  apparatus  for  caries  of  the  hnnbar  (Fi^.  103)  or 
kyphosis  of  the  lowest  doi^sai  vei'tebra,  the  short  arm  of  the 
lever  would  not  be  long:  enoug-h  to  exert  sulllcient  for%vai^ 


Fiaa— IttS  a,  \^  b,  iiDrl  IQB  c.  -Stillman'a  Apparatus  for  Lumbar  Kypliofii!!. 

pressure  on  the  g-ibbus,  h\  Stillman,  therefore,  altered  the 
apparatus  to  meet  this  objection.  The  base,  J,  rests  at  the 
upper  thoracic  rcjErioOj  and  is  fastened  thei'e  by  straps;  from 
this  the  splints  (short  arm  of  tlie  l^^ver)  descend  to  the  seat  of 
the  disease,  where  they  are  supjdiixl  with  appropriate  pads 
(Fi£4r^  UK]  a);  while  the  lon^  arm  of  tlie  lever  reaches  to  the 
sacrum,  where  it  is  united  to  the  pelvic  belt  (Fi|^.  103  b).  When 
(as  in  Fig:.  103  c)  the  contrivance  is  f listened  to  the  body,  it 
represents  a  lever  apparatus  wliich  stretches  the  vertebral 
column  and  fbtes  the  spine,  that  is  to  say,  it  fulfils  the  indica- 
tions. At  R  a  belt  is  applied,  which  serves  foi*  the  correction 
of  any  co-existing:  lateral  deviation. 

In  many  instances  it  is  advisable,  in  order  to  pen;iit  a  cer- 
tain amount  of  muscular  activitv  while  the  extension  action  is 
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at  work,  to  employ  special  apparatus  for  locomotion  in  whiel 
the  patient  is  partially  suspended,  and  in  this  connection  tha 
various  wheel  crutches,  etc.,  should  be  enuineratiKi  {Fig.  104). 
The  patient  may  also  exercise  when  suspended  from  an  iron' 
spring  arm  sinuiar  to  that  represented  in  Fig*.  18. 

For  the  later  stages  of  kyphosis,  when  there  is  no  further| 
tendency  to  collapse  of  the  affected  portions  of  the  spine,  sim- 
ple I'etention  apparatus  will  suffice;  for  instance,  corset^s  with 
accurately  fitting"  pelvic  belt  and  taking*  purchase  on  the  iliac 
crests,  latenil  splints  with  axillary  crutches,  and  sligrhtly 
elastic  posterior  splints,  with  soft  pads,  if  neces8ar>%  on  both 

sides  of  the  spinous  processes.  In 
still  other  appanitus"  a  post<»rior 
splint  divides  at  the  giblnis  like  a 
fork,  and  extends  on  each  side  of 
it.  This  splint  is  connect^*!!  with 
the  pel\ic  belt,  and  an  elastic  pad 
is  placiHl  over  the  prominent  spin- 
ous processes,  protectinp:  them 
from  injurious  pressure  and,  in  a 
nieasuns  fixing  them.  Lateral 
splints  are  connect<*d  \nth  the  |>os- 
terior. 

In  t!io  acute  stag-es  of  the  dis- 
ease, absolute  rest,  extension  by 
various  means  (suspensory  belt, 
etc.),  and  for  affections  of  the  cer- 
vical veHebrie  Volkmann*s  exten- 
sion by  wei^^hts  in  particular  are  absolute  indications.  In  the 
latt*r  stag'es,  portable  apparatus  of  varied  constiniction,  espe- 
cially corsets  of  felt,  plaster,  etc.,  and  the  more  complicated 
machines  (Taylor  s»  Still  man's,  etc.)  must  be  resorted  to,  Ih^ 
cause  otiierwise  the  patients  would  be  debarrLHl  from  the  im- 
portant factor  of  exercise  in  the  open  air.  Even  when  all 
symptoms  set'm  tcMudicate  complete  recovery  from  the  morbid 
J) recess,  it  isadvLsable  to  have  the  patient  wear  for  some  timo 
appropriate  supporting*  dpi>aratus»  which  takes  pressure  from 
the  spine. 

The  (jTravitation  abscesses,  which  are  so  fretjuently  s«xiu« 
of  caries  of  the  vertebi^ie,  call  for  special  consideration. 
When  wc*  nMuember  that  Stromeyer  declared,  and 


Fio.  lOJ.— Melgn*  SptDal  Aparatun  (re- 
sembling DfirTTiuih'a  Wheel-cnitch  J 
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truth  fnr  ]»is  tliiy,  that  the  ofvnin;^'-  of  cold  absct'sses  was  not 
allovvabh*  because  it  was  an  opei-atiun  whicli  was  nt*arly  always 
followed  by  death  or  proloii^f-Ml  invaiidism;  and  that  nowa- 
days, under  antiseptic  precautions,  we  not  only  open  ^rave 
congestive  al)scesses»  but  make  a  wide  incision,  drain,  etc*,  the 
changi*  in  opinion  efTccted  by  the  introduction  of  the  antiseptic 
system  is  most  striking'.  In  all  cases  where  we  can  guarantee 
efficient  antiseptic  after-treatment,  early  incision  of  tljest*  ab- 
scesses (as  soon  as  they  hecome  accessible  to  the  knife)  sliould 
he  the  stringent  ride  of  practice.  Such  is  the  view  held  by 
Leser,*^  of  Volkmann's  clinic,  and  by  Koeni^,  Bardenheuer, 
Dollinger,  and  otiiers. 

Incision  is  followed  by  irrigation  with  warm  aseptic  Ihiid 
(liorated  salicylic-acid  solution,  w^eak  sublimate  solution).  The 
pyogenic  membrane  is  removed  vvitli  tlie  sliai*{)  curette  as  far 
as  it  can  be  detected.  Usually  the  m(.*mbrane  can  be  easily 
wiped  out  with  a  wad  of  gauze  or  sponge  hvld  on  a  dressing 
forceps.  Where  possible,  counter-incision  and  drauiage  near 
the  diseased  portitm  of  the  vertebra,  sulure  of  the  wounrl^  and 
antiseptic  dressing  should,  in  addition,  be  carefully  resorted  to. 

At  the  first  change  of  dressing,  the  drainage  tube  must  be 
cleansed,  so  that  i>ermanent  diessings,  as  a  rule,  are  out  of 
the  question.  Even  where  only  minute  listuke  remain,  strict 
antisepsis  nmst  be  maintained. 

In  Volkmami  s  clinic,  between  1873  and  1SS4,  58  cases  of 
congestive  abscesses  were  operated  upon  (among  these  53  fol» 
lowed  on  spondylitis  and  the  fonnation  of  a  gibbus).  There 
were  no  deaths  from  the  operation;  'ZW  permanently  healed  by 
first  intenti*mj  *20  died  subsei[iienily  of  tul*erciUosis. 

Psoas  abscesses*  which  are  fre«iuently  met  with  and  can  be 
opened  even  when  still  high  in  the  iliac  fossa,  mnst  be  opened 
early  and  the  purulent  contents  must  be  ivmoved,  thus  guard- 
ing the  patit^nts  against  gravitation  and  spreading.  This  is 
in  accoixlance  with  Do  dinger's  view. 

Tlie  incision  is  made  behind  the  anterior  superior  spine, 
and  above  ami  parallel  to  the  cn^st  of  the  ilium,  and  is  then 
carrieu  backward  3^  to  *^  inches,  the  muscles  being  divided. 
The  Hngers  are  then  insertfnl  into  thi*  wound,  the  abscess  is 
opened  by  a.  long  incision,  and  the  tubercular  membrane  is 
wiped  out  with  a  one  to  two  per  cent,  chloride  of  zinc  solution. 
After  being  cleansed,  tlie  counter-opening  is  made  at  the  quad- 
i;— 44 
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rat  us  lumboruin  and  a  ♦li'aina.ge  tubt*  is  inserted.  Tincture  of 
iodine  diluted  with  Avater  until  it  has  merely  a  yellow  color  tei 
also  recommended  for  irrig^ation  (Owen). 

Retropharyng^eal  abscesses,  in  particular,  must  be  oiK'tiecl 
early,  since  they  may  cause  sufTocation  wlieu  they  extvnU  i»r 
rupture  spontaneously.  According  to  Hilton^  deep  cervical 
abscesses  should  be  opened  at  once  by  incising  the  stcrno- 
eleido-uiastoid  and  making'  an  exploi'atory  opening"  throug-h 
the  deep  fascitB.  If  pus  be  obtained,  the  Incision  is  extended* 
Still,  even  at  the  prt*sent  time,  many  authorities  }>rotHiunee 
against  early  operative  interference  (Koble  Smit[i)«  aLul  for 
those  cases  in  wliich  the  necessary'  antisepsis  cannot  1ms  a5>- 
sured,  it  should  be  remembered  that  we  are  also  in  possefision 
of  other  less  energ-etic  measures,  which  may  be  carried  out  in 
dispensary  pr'actice,  such  as  tapping*  the  abscess  with  a  tinx'ar, 
follijwed  by  sublimate  irrig-ation  and  iodoform  injection.  Tins 
method  is  p«M*formed  \\\  8ehede  and  othei's. 

The  treatment  by  iodoform  injections,  according"  to  the 
statements  made  by  Frankel/*  Andrassy^'^*  Verncuil,^  and 
others,  is  a  verj-  simple,  harmless,  and  effective  procedure 
which  is  of  the  gn*atest  value,  t^specially  in  cases  w^bere-  the 
abscesses  are  very  deep,  if  not  almost  or  quite  inaccessible. 
P.  Bmms,  for  instance,  hail  twenty  permanent  recoveries 
among-  twenty-two  cases* 

The  aspirator  needle,  attached  to  the  syrin^^  is  thrust  into 
the  abscess,  and  the  contents  are  withdrawal  as  completely  aii 
possible;  then,  throug-h  the  same  canula,  we  inject  th«*  iodo* 
form  sohition  (10  :  90  of  g-lyceiin,  or  li)  r  50  of  water  ami  TK)  of 
g-lyceiine)  or  a  live  per  cent  solution  of  iodoform  in  ether 
(Verneuil).  As  a  nde^  the  amoimt  uf  fluid  injected  should  be 
from  one  to  two  tluid  ounces,  at  most  thive  tluid  ounceii,  ac- 
cording to  the  size  of  the  abscess. 

According  to  Andrassy,  the  abscess  usually  rapidly  refills 
to  its  former  volume,  and  the  aspiration  and  inj€»ction  must 
be  repeated, it  necessary, at  intervals  of  two  weeks;  in  g-enerah 
two  to  four  injections  aiY»  required.  In  the  sixteen  ca^*s  ob- 
served in  the  clinic  until  recovery  was  complete,  the  time  oc- 
cupied varied  between  two  weeks  and  two  and  a  half  months 
— an  average  of  four  to  five  weeks  (Andrassy),  according  to 
Frankel  six  to  eig'ht  weeks. 
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Skolidsis. 

Under  the  terms  skoliosis  (from  t^ittikitim^  to  bend,  to  curve), 
lateral  ciin  ature  of  the  Kpine  (French,  deviation  laterale  de 
la  taille;  German,  seitliche  Riickg-ratsverkrunimun^;  Italian, 
Seoliosi)  we  understand  any  permanent  lateral  deviation  of 
the  spinal  column  or  a  part  of  it  from  the  normal  physiologi- 
cal direction. 

In  a  more  restrictetl  sense,  the  term  skoliosis  is  applied 
only  to  the  abnormal  lateral  curvatures  caused  l\v  mech;mical 
intluences,  exclusive  of  true  morbid  processes  (Di'iu-hmann). 
The  curvature  seldom  implicates  the  entire  spine,  total  skolio- 
sis; usually  one  portion  of  the  spinal  column  is  chiefly  aiFected, 
partial  skoliosis;  and  hence  we  speak  of  rig-Jit  dorsal  skoliosis, 
left  lumbar  skoliosis,  etc.,  according*  to  the  direction  of  the 
convexity  of  tlie  curvature. 

The  curvature  of  a  certain  segment,  however,  never  per- 
sists alone*;  owiiifr  to  efforts  at  maintainin«j:  the  equDit>rium 
the  original  priunu'v  curvature  soon  becomes  associated  with 
secondary  counter-curvatures  (compensating  cur\'atui^s)  j  the 
simple  skoliosis  becomes  compound. 

Althou/srh  statements  such  as  those  made  by  Werner  (who 
estimated  that  there  were  65,0iJ0  skoliotic  persons  in  Prussia) 
have  hut  a  relative  value,  there  is  no  doubt  that  skoliosis  is 
the  most  fn^quent  of  all  ortliopedic  alTections.  Berend  found, 
among'  ;j,0(K>  ortliopedic  patients,  i)00  with  skoliosis;  Lang"- 
g'aard,  among  I,0O0,  700;  and  Schilling,  anmng  1,000,  600  with 
skoliosis.  Drachmann,  on  examining  23,1*25  pupils,  found  1.3 
per  cent  skoliotic,  aS  per  cent  boys,  o.:i  yier  cent  gh'ls.  Most 
ohservei*s  agree  that  the  majority  of  cases  (1K335  pei*  cent, 
Drachmann)  occur  in  girls  (10  ;  1,  Eulenburg;  57T  :  144,  Kolli- 
ker).  The  skoliosis  of  later  growth  (Vogt),  which  occurs 
almost  exclusively  among  girls,  is  certainly  traceable  to  defi- 
nite causes,  though  it  is  possiVde  that  the  proportion  is  rather 
apparent  than  real,  and  is  due  to  the  fact  that  the  develop- 
ment of  girls  is  watched  with  greater  care  and  that  they  are, 
therefore,  brought  earlier  to  the  physician.  Even  if  the  abso- 
lute frequency  in  girls  is  perhaps  no  more  than  double  that  in 
boys,  still  the  physician  is  consulted  about  a  much  larger  pro- 
portion in  girla 

Roth  found,  among  '200  cases,  183  females;   Wildberger, 
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among  120  cases,  MU ;  Lonsdale, aiDong- 170  cases,  149;  Ketsclir 
among  229,  180;  Berend,  among  BOG,  773,  etc. 

It  is  further  of  interest  to  note  that  counting  the  aggra- 
vatcHil  forms  of  skoliosis  alone  the  number  of  males  Is  in  excess. 
As  to  age,  skoliosis  occui-s  even  during  the  fli*st  years  of 
life,  and  then  is  usually  of  a  rachitic  nature.  The  great  ma- 
jority of  castas  (5i>.4  per  cent,  Eulenburg)  develop  between 
the  seventh  and  tenth  or  foui*teenth  year,  that  is  to  say,  at 
the  time  when  the  patients  begin  to  go  to  school  and  are  sub- 
jected to  the  associated  injurious  etTects,  In  the  female,  the 
early  establishuieut  of  puberty  would  seem  to  have  an  influ- 
ence on  the  greater  frequency  of  skoliosis. 

Ketsch  reports,  from  an  analysis  of  the  material  of  the 
New  York  Orthopedic  Dis[>ensary.  that  the 
number  of  cases  of  skfiliosis  betw€»en  the  first 
and  twelfth  year  formed  52  iHTcent;  from 
the  twelfth  to  the  eight^*enth  year,  U  per 
cent;  of  later  development*  only  3 J  per  cent. 
In  general,  it  caniiot  be  asserted  that, 
aside  from  rachitis,  an  essential  part  is 
played  by  the  diathesis  in  the  pi'oduction  of 
skoliosis.  Delicate,  tall,  ^ud  weakly  children 
are  most  frequently  attacked.  In  these  re- 
spects,  the  lietter  classes  furnish  the  gi\?at^r 
Fio.  los^Raehnk'Sico.  nuiubrr  of  cascs,  while  in  the  children  of 
uosu  In  A  Boy  of  Four  the  poor  l>iul  hygienic  conditions  are  to  be 
'''^''  blamed. 

Skoliosis  seems  to  be  a  consequence  of  civilization,  and,  ac- 
cording to  several  authorities,  hanlly  ever  occurs  in  savage 
races.  Children  witli  flat  backs,  it  is  claimed,  funush  the 
greatest  prupoi'tion  of  tlje  graver  forms  of  skohosis. 

As  regards  the  tendency  to  skoliosis  of  the  severjil  portions 
of  tlie  spine,  tliere  is  no  doubt  that  dorsal  skoliosis  with  the 
convexity  of  the  curvature  to  the  right  (the  oixiinary  habitual 
skoliosis)  is  the  most  frequent  (Krdliker^).  Drachmann  statt-s 
the  proportion  42.3  per  cent,  Eulenburg  92.7  per  cent,  Adams 
84  per  cent,  Heine  81  percent.  Still  more  recent  inv*eHttg;i- 
tons  (Drachmann,  Lorenz)  show  that  primary  left-si<led  hmi- 
bar  skoliosis  is  much  more  frequent  than  had  been  supposed; 
thus,  Lorenz  found  among  163  cases,  \Vl  left  lumbar  Bkohoses, 
64  light  convex  dorsal  skolioses;  Klopsch**  noted  the  dama 
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fact,  determining'  left  convex  lumbal"  skolioses  in  71  cases  oufc 
of  131  instances  of  skoliosis  (all  jtrnis).  Mfner,  Schmidt,  and 
othei^  have  made  similar  observations. 

As  will  appear  herea fie Fj however,  left  convex  skoliosis  is  rare 
in  later  childhood  (21  per  cent,  Drachmann)  and  more  frerioent 
only  in  iiurslin;^s  and  infants.  It  usually  appears  as  a  left- 
sided  deviation  (.skolioms  aimplex  fotulis)  of  a  rachitic  nature. 

Very  rarely  does  skoliosis  consist  in  a  simple  lateral  bend- 
injLr;  as  a  rule  the  condition  is  associated  with  a  i-otation,  a 
tortion  (rotatory  latenil  curvature)  rendering-  the  deformity 


Fig.  100— SlJisht.  Hab!! ual SkuUosU In  a 
Gtrl  of  TMrl4!ea  Yeftin. 


Fio.  106a.— Fixed  Skoliosis  ip  a  Girl  of 
EtgbteeD  Years. 


of  the  spine  serpentine  (see  Fi^.  Ill,  113).  This  compQund 
deviation  is  necessarily  conjoined  with  a  displacement  of  the 
ribs  and  hence  there  results  ileformity  of  the  thorax  (see  be- 
low) when  the  dorsal  vertebi^se  are  affected.  We  must,  then, 
define  skoliosis  as  a  distortion  of  the  trunk  in  which  an  ab- 
duction and  rotation  of  the  spinal  column  is  associated  with 
deformity  of  the  thorax  (Vo^-). 

According  to  the  mode  of  orifrin  we  distinguish  congenital, 
habitual,  static,  professional  pathological  (inflammatory, 
cicatricial  empyeniatic),  tniumatic  skolioses. 

According  to  Eulenburg,  an  hereditary  factor  may  be  He- 
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monstrated  in  *^5  per  cent  of  1000  cases  of  skoliosis,  and 
Vogt  also  fUids  that  heredity  can  be  shown  to  be  a  cause  in 
more  than  one-half  of  all  the  higher  grades;  in  such  cases 
there  is  a  transniissioii  of  a  peculiar  form  of  development  of 
tlie  spinal  coluoin  which  manifests  itself  only  at  a  certain 
period  of  evolution. 

Coufirenital  skolioses  are,  however,  extremely  rare, and  Miey 
are  due  either  to  a  vitium  prinice  fnrmationiii  or  they  are  the 
consequence  of  other  deformity.  Busch,  among-  others,  lias  de- 
scribed an  interesting  instance.*^  R;ichitis  and  other  processes 
associated  with  abnormal  softness  of  the  bones  (osteomalacia) 
i^rely  of  themselves  give  rise  to  skoliosis:  as  a  rule  to  the  ab- 
normal quality  of  the  bones  is  superadded,  as  a  prtxlisposing 
factor,  the  elfect  of  weight.  The  most  fi*equent  form  of  skolio- 
sis, the  so-called  liabit-skoliosis,  must  be  considered  as  a  de- 
formity due  to  the  effects  of  weight,  and  here  we  are  dealmg 
with  a  lessened  sustaining  capacity  of  the  spinal  column  occur- 
ring at  tiie  time  of  the  second  dentition  and  associated  with  the 
increase  in  growth  of  the  skeleton  which  occurs  at  this  time. 
These  are  the  predisposing  causes,  and  unequal  weight  on  the 
growing  parts  of  the  skeleton  is  the  exciting  cause,  So-c*illed 
static  skoliosis  arises  from  unequal  length  or  functionating 
power  of  the  lower  extremities,  which  leads  to  obliquity  of  the 
p**lvis  and  to  priiuaiy  deviation  of  the  lumbar  vertebra\ 

Staflfel,  for  instMnc<%  found  the  static  cause  yu*t»seiit  in  7<> 
out  of  *330  cases. 

The  pathological  skolioses*  on  the  other  hand,  are  excep- 
tional Skoliosis  IS  here  due  to  osseous  or  articular  disease  of 
the  vertebite,  t,e,,  primary-  osteogenetic  and  arthrogenetic 
skoliosis,  or  to  disease  of  the  surrounding  soft  parts  (myogenic, 
dermatogenic,  etc.).  The  tnJlamnuitory  skolioses  are  usually 
combined  with  kyphotic  cur\'ature  and  occur  }»articularly  in 
the  cer%^ical  region  of  the  spine  as  the  so-called  caput  obsliptim 
osiseum.iind  also  largely  as  arthntis  deformans  of  the  lumbar 
region  of  the  spine,  ct<:.  Cicatricial  skolioses  may  arise  from 
extensive  bums,  phlegmons,  defects  of  the  ribs  due  t<»  caries, 
necrosis,  etc.  Empyematic  skoliosis  is  more  frequent,  and  K 
occurs'in  consequence  of  contraction  and  the  formation  of  false 
membranes  with  defective  expansibility  of  the  diseased  side 
following  on  empyema;  usually  the  conca\ity  is  turned  to  the 
arft*cted  side. 
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It  is  doubtful  whether  a  purely  muscular  disease  may  cause 
skoliosis,  as,  for  example,  a  rheumatic  skoliosis  due  to  inflam- 
mation of  muscles  (as  is  claimed  by  Eulenburg*  and  others); 
cases  have  been  recorded,  however,  where  skoliosis  has  fol- 
lowed on  a  neuritic  process,  such  as  sciatica  (Albert,  Nico- 
ladoni*').  The  explanation  offered  is  that  in  sciatica  the 
patient  instinctively  endeavors  to  obtain  more  space  for  the 
swollen  nerve  fibres  which  are  inclosed  in  the  lumbar  segment 
of  the  spine,  and  therefore  bends  to  the  opposite  side. 

Only  aft^r  eliminating'  all  other  possible  causes  may  we 
assume  that  a  simple  disturbance  of  inner\'ation  is  at  the  base 
of  a  skoliosis. 

Trauma  rarely  results  in  skoliosis,  since  fractures  of  the 
vertebrae  are  more  likely  to  cause  curvature  in  the  sagittal 
l)lane.  Non-reduced  luxations  of  the  cervical  vertebrae  might 
possibly,  however,  lead  to  permanent  lateral  cur\'ature  of  the 
spine. 

By  far  the  great  majority  of  skolioses  are  to  be  considered 
as  deformities  due  to  weight,  and  since  the  patients  perma- 
nently assume  an  oblique  position,  the  vertebrae  under  the  un- 
equal weight  acquire  an  asymmetrical  form  and  thus  habitual 
skoliosis  arises.  Besides  the  faulty  position  maintained  during 
writing,  which  is  a  chief  source  of  the  deformity,  a  number  of 
occupations  which  require  an  oblique  position  (violin  playing, 
one-sided  bearing*  of  burdens)  may  cause  skoliosis,  and  indeed 
we  not  infrequently  see  in  some  occupations  what  may  be 
termed  professional  skolioses. 

If  the  first  tendency  to  skoliosis  lias  resulted  from  the 
habitual  assumption  of  an  oblique  position,  then  its  increase 
toward  a  curvature  will  naturally  ensue  from  the  unequal 
pressure;  for  increase  in  growth  of  the  portion  of  the  young 
bone  least  exposed  to  pressure,  and  retarded  growth  of  the 
portion  most  exposed,  while  this  bone  is  stiU  plastic,  leads  both 
to  the  wedge-shaped  malformation  of  the  vertebrae  and  the 
torsion  of  the  skoliotic  segment.  If  now  we  consider  first  the 
anatomical  alterations  of  the  skoliotic  spine,  by  inspecting, 
say, a  pronounced  (habitual)  skoliosis  vnxXi  right-convex  dorsal, 
left  convex  lumbar  cur\'ature.  and  left -con  vex  counter-curva- 
ture in  the  cervical  segment,  it  is  readily  apparent  that  the 
curvatures  are  situat»ed.  not  in  the  sagitt^iJ  plane,  but  in  diag- 
onal planes  (Fig*,  llo),  and  even  on  viewing  them  from  a>>ove 
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they  an?  not  s*»ated  in  a  frontal  plane.  Tlie  eui'vatin*e  i^ 
rather  serpentine,  spiral,  and  there  is,  aside  Irom  tlie  lateral 
curvatures,  a  twisting  of  the  median  sagittal  plane  of  the  ver- 
tebrae around  a  vertical  axis  which  is  termed  rotation  or  tor*- 
sion  and  wliich  strikes  the  eye  on  inspecting"  any  skoliotic 
spine  from  in  front,  by  noting:  the  most  anterior  pointB  of  the 
several  vertebra  (see  Fig.  IKI). 

A  perfectly'  accurate  conception  of  the  anat-omical  altera- 
tions  will  be  possible  only  when  all  the  stages  of  the  skoliotic 
process  have  been  studied.  The  alterations  of  the  initial 
stages  would  certainly  b<?  of  the  greatest  interest.  In  this 
stage  we  must  surmise  that  there  has  existed  unt^qual  ossifl* 
cation,  for  cases  are  on  record  where  ossification  had  advanced 
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Fio.  107.— Skfilif'Tlc  Popaal  Vertebra, 
Front  Vtf  w. 


Flo.  108— FYontnJ  RiM^on  ittn 
two  SkoiUttic  V*  rt«i»ini*. 


much  farther  on  the  convex  side  of  the  skoliotic  curve  (Nico- 
ladoni). 

The  anatomical  changes  do  not  mainly  affc^ct  the  ligaments 
as  was  formerly  beheved,  but  the  bony  framework;  and  the 
strveral  vertebi^  not  only  undergo  change  in  form  by  the  lat- 
eral cui^^aturCj  which  may  be  lirierty  (h»signat<'d  as  atrophy  of 
the  concave  half  of  the  bone  with  resulting  wedge  shai>e  of  the 
skoliotic  vei^tebra,  but  also  in  toi'sion  (torsional  changes) 
which  causes  the  chief  deformity,  the  costal  projection. 

If  we  compare  one  of  the  skoli«»tic  dorsal  vertfbnv  \nth  a 
normal  one,  we  notice,  on  inspection  from  in  fn>nt  (Fig.  107^ 
that  the  former  is  wedge-shaped  with  the  base  toward  ibe 
convexity  (and  this  wedge  shape  is  most  pronounced  on  the 
eminences  of  the  curvature  and  may  be  so  great  that  nieveral 
vertebrae  are  actually  joined  in  one  curve,  and  may  become 
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fusfil  into  out*  by  an  osseous  proliferation  due  to  periosteal 
irritatiari).    (Fig-,  lio;) 

This  weil<j:e-shaped  Uoformity  affects  not  only  the  bodies  of 
the  vertebrae,  but  also  the  ix>ots  of  the  arches,  the  articular 
surfaces,  etc,  (Fig.  107)  (Lorenz)* 

Tlie  root  of  the  airh  on  the  concave  is  shorter  thna  that  on 
Ihe  convex  side;  at  times  the  former  appears  as  if  i-etracted 
ii]f>o  the  up|>er  surface  of  the  body  of  the  vertebra,  often  it  Is 
rcMliioed  to  a  verj*  thin  translucent  piece  of  bone.    The  ai*t!cu- 
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^^*"  surface*  of  the  arch  on  the  concave  side  is  also  much  re- 

^^o^  in  height;  the  upper  one  in  particular  is  often  chan^^d 

^^t-o  a  low  translucent  flake  of  bone.    The  articular  surf;ice, 

*^y  Inchiding  the  neighboring-  portion  of  bone,  whose  perios- 

^•*Uin  is  transfomied  into  a  kind  of  fibro-cartilage,  is  irregu- 

l^Hy  widentHl;   while  on  the  side  of  the  convexity,  where  the 

'*^icular  surfaces  are  partly  lifted  from  each  other,  they  lie- 

*^iue  gradually  smaller  by  the  disappearance  of  the  cartilage. 

The  vertebral  canal  is  ovoid,  the  larger  end  being  diriH:*ted 

lo  the  convexity,  the  smaller  to  the  concavity:  this  results 
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more  sagittal  direction.  On  viewing  a  niacerat*5d  skoliotic 
spine  from  in  front,  we  observe  a  peculiar  oblique  direction  of 
the  bony  fibres  instead  of  a  vertical  one;  this  is  especially 
noticeable  in  the  single  vertebra  (Dittel,  Fischer,  and  othei-s), 
and  becomes  more  conspiciiouH  the  higher  the  j^rade  of  the 
deformity.  The  internal  vertebral  structure  is  also  similarly 
altei'ed,  the  oblique  course  of  the  bony  trabeciilse  producing  a 
>rtening  of  the  vertebra ;  hence  the  torsional  changes  should 
[looked  upon  mainly  as  a  toi'sion  of  the  bones  (Volkmaim, 
Lorenz)  nnd  not  as  a  rotation  in  the  articulations. 

Sim^^   *  '^v  ^he  transverse  process  of  the  convex  side  has 
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r»,  1 15.— Portion  of  b  Skoilotic  Sploe  Fio,  n«,--8koUoUc  Spuie  and  Protnidlng 

Seen  from  Beiiind.  Blba,  Bmr  Vit^w  (Speclnivn  \t\  tbw  Munich 

Pfttbotogtenl  Iti»titiiti-i 

usually  a  more  sagittal  position  and  is  directed  more  back- 
wanl;  that  of  the  concave  side  is  more  frontal  and  the  ;ingle 
formed  by  the  transvei*se  and  si*inous  processes  becomes  moi'e 
acute  on  the  convex  side,  the  aulctts  parusprnosus  being  nar- 
rower, et^*-  (Fig.  IIT). 

The  spinous  processes  are  displaced  to  the  concave  side 
with  reference  to  their  insertion,  whilst  the  direction  of  the 
points  of  the  dorsal  spinous  processes  form,  so  to  speak,  an 
excrescence  t(»ward  the  convexity.  The  row^  of  the  extremi- 
ties of  the  spinous  processes  does  not  correspond  with  the  in- 
tensity of  the  curvature,  being  sometimes  in  a  straight  line 
(Fig,  ir^)  notwithstanding  aggi*avated  skoliosis. 
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As  regrards  the  explanation  of  the  appearances  of  torsion, 
it  is  no  longer  possible  to  accept  the  view  of  Nicoladoni  (who 
looked  upon  them  as  an  optical  effect)  or  that  of  Hencke,  viz., 
rotation  in  the  articulations.  The  same  may  be  said  of  the 
different  attempts  at  explanation  by  Roser,  Meyer,  Malgai^e, 
Dick,  Eulenburg,  Drachmann,  Schenck,  etc.,  which  will  be 
found  in  Lorenz's  work.  Lorenz  finds  in  the  presence  of  the 
epiphyses  of  the  roots  of  the  arches  the  tendency  to  torsion  of 
the  growing"  vertebra,  in  the  same  w^ay  as  the  epiphyses  of  the 
bodies  of  the  vertebrae  favor  the  wedge-shaped  deformity,  and 
he  lays  stress  on  the  sudden  bend  of  the  basal  epiphyseal  joint 
of  the  roots  of  the  arches  toward  the  middle  line  or  the  con- 
cave side;  for  here,  as  the  point  of  least  resistance,  the  root  of 


Fio.  117.— Skoliotlc  Thoracic  Hoop,    f After  Lorens.) 

the  arch  with  the  adjoining  thoracic  hoop,  as  it  were,  remains 
behind  the  body  of  the  vertebra  which  is  crowded  out  of  the 
middle  line  as  the  result  of  pressure. 

Of  the  greatest  importance  with  reference  to  the  deformity 
are  the  anatomical  alterations  of  the  ribs  which  are  closely 
united  with  the  vertebrae  and  which  cause  the  marked  change 
in  the  shape  of  the  thorax.  These  alterations  may  also  be 
divided  into  alterations  in  position  and  into  alterations  of  tor- 
sion (changes  in  shape),  the  latter  being  much  more  impor- 
tant. Since  the  rib,  as  far  as  its  angle,  is  to  a  certain  extent 
dependent  on  the  arch  of  the  vertebra,  there  results  a  more  or 
less  sagittal  direction  of  the  root  of  the  rib  on  the  side  of  the 
convexity;  hence  the  greatly  flexed  costal  angles  cause  a  seri- 
ous deformity,  (the  so-called  posterior  costal  eminences),  while 
the  ribs  of  the  concave  side,  being  directed  more  to  the  front, 
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show  a  diminished  curvature  and  this  explains  the  flattened 
condition  of  the  skoliotic  thorax. 

These  costal  curvatures  at  the  posterior  part  must  corre- 
spond to  diametrically  opposite  curvatures  at  the  anterior  part 
of  the  ribs,  and  the  places  where  the  more  strongly  curved 
portions  of  the  ribs  join  the  more  extended  portions  are  termed, 
in  turn,  the  anterior  costal  eminences  (at  fc.  Fig.  117).  As  to 
the  changes  in  position  of  the  ribs  in  skoliotics,  in  case  of  dor- 
sal skoliosis  all  the  ribs  are  depressed  on  the  side  of  the 
convexity  (Fig.  116) — a  fact  to  be  explained  probably  by  the 
resistance  of  the  muscles  of  the  trunk  to  their  elevation 
(Lorenz).  At  the  concave  side,  the  ribs  of  the  lower  border  of 
the  curvature  are  moderately  depressed ;  superiorly  this  de- 
pression becomes  less,  the  ribs  grow  horizontal  and  finally  are 
slightly  elevated.  The  ribs  of  the  convexity  are  divergent, 
while  those  on  the  concave  side  are  approximated,  usually 
atrophic,  and  where  the  skoliosis  is  great  they  may  articulate 
with  each  other  or  be  united  by  synostoses. 

In  skoliotics,  therefore,  the  thorax  is  oblique,  and  in  right- 
convex  curvature  the  thorax  extends  in  the  right,  in  left- 
convex  curvature  in  the  left  diagonal  diameter;  the  convex 
half  of  the  thorax  is  diminished  in  all  dimensions,  the  capacity 
of  the  concave  side  is  lessened  only  in  height,  but  is  increased 
in  all  the  other  diameters.  In  a  horizontal  section  the  skolio- 
tic thorax  represents  an  ellipsoid  whose  greater  axis  is  formed, 
in  right-convex  curvature,  by  the  right,  the  lesser  by  the  left 
diagonal  diameter  (Fig.  117). 

Aside  from  the  rachitic  form,  the  pelvis  in  case  of  habitual 
skoliosis  is  not  in  general  much  deformed.  Adams  says  in 
this  connection:  "Obliquity  of  the  pelvis  is  supposed  to  exist 
much  more  frequently  in  cases  of  lateral  curvature  than  it 
really  does."  In  the  severer  degrees  of  skoliosis,  especially 
that  of  the  lumbar  segment,  the  pelvis  is  somewhat  oblique. 
The  deformity  of  the  sacrum  is  above  all  the  cause  of  as^-m- 
metry  of  the  pelvis.  In  left -con  vex  lumbar  and  m  right- 
convex  dorsal  skoliosis  the  left  diagonal  diameter  of  the  pelvic 
inlet  appears  elongated,  and  the  right  shortened ;  hence  the 
obliquity  of  the  pelvis  is  opposed  to  that  of  the  thorax. 

The  changes  in  the  ligaments  are  only  the  consequences  of 
the  alteration  in  the  shape  of  the  affected  parts  of  the  skele- 
ton, and  those  of  the  muscles  (especially  of  the  long  dorsal 
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muscles)  are  not  very  marked.  In  the  early  stages  of  the 
skoliosis  there  are  no  changes  in  the  muscles;  in  more  chronic 
cases,  the  muscles  on  the  side  of  the  convexity  are  relaxed, 
pale,  and  fatty  degenerated,  while  those  on  the  concave  side 
are  altered  to  a  less  degree.  The  relations  of  the  long  dorsal 
muscles  to  the  spinous  processes  are  altered,  the  distance  be- 
tween them  being  increased  on  the  concave  side,  and  lessened 
on  the  opposite  side;  in  the  higher  grades  of  skoliosis  the 
longitudinal  muscles  may  become  subluxated  over  the  spinous 
processes  on  the  concave  side.  The  broad  dorsal  muscles  also 
adapt  themselves  to  the  deformity  of  the  thorax;  thus  the 
rhomboids,  passing  over  a  costal  eminence  on  the  convex  side, 
are  usually  thinned  and  atrophic;  on  the  concave  side  they  are 
shortened  and  thickened. 

The  numerous  theories  in  regard  to  skoliosis  can  scarcely 
be  harmonize<l  with  these  anatomical  findings,  and  we  shall 
here  consider  only  very  briefly  the  various  attempts  at  ex- 
planation. As  Copeland  aptly  says  these  views  furnish  ma- 
terial for  a  keen  satire  on  the  medical  art. 

Up  to  the  beginning' of  the  present  century,  skoliosis  was 
looked  upon  as  an  arthrogenous  affection,  and  the  ligaments 
in  particular  were  thought  to  be  at  fault.  Delpech,  Gu6rin, 
Eulenburg,  and  others  sought  the  causal  factor  in  disturbed 
muscular  antagonism  (the  myogenous  view).  Some  assumed 
a  paralysis  of  the  dorsal  muscles  on  the  convex  side,  others  a 
contraction  on  the  concave  side  of  the  curvature,  and  the  lat- 
ter view  led  to  the  performance  of  myomotomies  in  skoliosis, 
which  operation  was  shown  by  Malgaigne  to  be  based  on  false 
premises.  A  weak  constitution  was  considered  to  be  the  pre- 
disposing cause  of  the  habitual  oblique  position.  This  led  to 
passive  dilatation  and  weakening  of  the  dorsal  extensors  on 
the  convex  side,  the  exciting  cause  of  skoliosis.  Although  this 
myogenous  theory  has  been  sufficiently  refuted  by  Werner,  it 
is  still  held  by  some.  Neither  the  anatomical  nor  the  clinical 
facts  are  supported  by  Stromeyer's  respiratory  theory  which 
explains  the  skoliosis  by  a  unilateral  relatively  stronger  action 
of  the  right  serratus — a  view  maintained  by  Sayre,  for  in- 
stance, for  primary  dorsal  skoliosis.  The  views  maintained  by 
Malgaigne  and  Adams  of  a  primary  relaxation  of  the  ligament- 
ary  apparatus,  or  Werner's  gratuitous  view  of  the  primary 
disturbance  of  the  will,  also  offer  insufficient  explanation.    A 
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mere  historical  interest  attaches  to  Hueter's  theory  of  pressure 
hy  ^--rowlh  of  the  I'ibs,  the  fallacy  of  wlijch  was  clearly  shown 
by  Dornbliih  iind  Lorenz,  and  is  proved,  in  addition,  by  the 
occurrence  of  i>rimary  deviations  in  other  seg^nients  of  the 
spine. 

Lorinser  defended  mainly  the  osteopr*^iioas  explanation,  /.e., 
lie  found  the  tendency  to  a  skoliosis  in  an  insidioiLs  inflamma- 
tion of  the  bone,  an  inliammatory  softening  process,  the  pa- 
tient instinctively  assuming  the  position  in  which  he  escaped 
as  much  as  possible  the  effect  of  pressure  on  the  softened  part. 
Lorinser  sees  in  skoliosis  a  morbid  process  in  nowise  ditTering 
from  kyphosis,  bnt  considers  both  expressions  of  tlie  same 
disease,  only  varying  in  degree.  The  cases»  liowever,  are  rare 
in  which  w^e  find  anatomical  alterations  corresponding  to  this 
theory  (as  in  a  case  recently  obst*rved  by  me). 

Von  Lc^sser  *^  produced  skoliotic  eurvatui'e  experimentally 
in  animals  by  unilateral  division  of  the  phrenic  nerve  and  be- 
lieved tliat  unequal  functional  development  of  the  tw^o  halves 
of  the  diaphragm  also  played  a  part  in  hunum  skoliosis. 

Another  theor^^  sees  in  skoliosis  only  a  pathologic^al  in- 
crease  of  the  lateral  curvature  which,  according  to  Sabbatier, 
Bouvier,  and  other's,  is  pliysiological.  It  is  not  certain,  how- 
ever (Adams,  Lorenz),  that  skoliosis  is  physiological  as  is 
claimed,  aliout  the  seventh  year,  and  which  is  thought  to  be 
due  to  the*  pulsations  of  the  aorta  (Saldjutier),  to  the  greater 
w^eight  of  the  organs  on  tlie  right  side  (Desruelles,  Struthers)^ 
to  habitual  right-handedness  (Busch),  and  generally  to  an  m- 
creasiHl  growth  of  the  right  side  of  the  body,  Sehildbach  and 
others  def(*nd«Hl  the  view  of  a  primaiy  anomaly  of  gi^iwth. 
The  theory  of  pressure,  which  is  applicable  to  the  majority  of 
skolioses  (Roser,  Volkraann,  etc.),  /.e,,  the  conception  of  skoli- 
osis as  a  gradual  transformation  of  the  previously  well-formed 
spine  under  mechanical  influences  has  at  present  the  greatest 
number  of  adherents. 

It  is  evident  that  in  most  occupations  and  even  in  ordinary 
relax**d  attitudes,  unequal  pressure  is  present,  and  that,  if  this 
be  con ti nous,  especially  about  the  seventh  year  at  the  time  of 
the  second  dentititm,  which  is  associated  with  increased  growth 
of  bone,  development  will  be  uneven  and  the  deformity  will 
become  greater.  Attendance  at  school  at  tins  critical  time, 
and  especially  faulty  position  during  writing,  which  is  largely 
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due  to  budly  constructed  seats,  are  chiefly  to  blame  for  begins 
nin^  skoliosis.  J 

In  the  position  ^hich  the  fati^ed  child  usually  assumes  m 
writing,  the  rig*ht  slioulder  is  hig:her  ;ind  projects  forward,  th^ 
right  forearm  rests  on  the  table,  while  only  the  left  hand  or  ^ 
few  fingers,  touch  the  obHque  book  or  the  table,**  especially 
when  the  desk  top  is  too  far  from  the  seat;  thiscaus^^s  a  ntrht 
convex  doi^sal  curvatnre  of  the  spine.  Accor-ding"  to  others,^ 
the  left  curvature  of  the  spine  (Fig,  118),  especially  that  in  tb^ 
lumbar  region,  is  more  fn*quent,  but  its  frt^quency  is  under- 
estitiuited  owing  to  tlie  symptoms  beiiig  less  conspicuous^ 
Schenck  has  determined  \Aith  a  special  appanitus  the  positioQ^ 
in  writing  of  200  children,  and  found  that  in  ir»o  the  trunk  wa« 
displaced  to  the  left  on  the  pelvis,  the  weight  of  the  hm\y  rest- 
**  >  ing  on  the  left  elbow  and 

arnii  tlms  producing  a1 
left-convex  total  skolio- 
sis; H4  pupils  disphiet*d 
the  trunk  to  the  right, 
but  turned  to  the  left  s<i 
as  to  relieve  the  pressuitl 
on  the  right  forearim 
which  was  used  in  writ^ 
ing,  and  they  exhibited 
an  habitual  dorsal  sko-: 

Fjo.  H'^.-a.  Faulty  ;  6.  Con^ttwj.ll, on     lAfter  K.»Jh,J    lioSlS     With     Very     proJ 

nounced  right  doi^al  llrxion;  only  6  showed  no  late!*al  dis-^ 
placement  of  the  trunk  during  writing;  in  all,fxtM*pting  t5H,  Wm 
pelvis  was  not  parallel  but  oblique  to  the  edge  of  the  desk.       I 

In  addition  to  faulty  position  in  writing,  skoliosis  is  favoredB 
by  all  acts  and  occupations  causing  obhquity  of  the  pelvis  an4* 
sinistro- flexion  of  the  trunk.     Here  unequal  pressure  and  thi 
resulting  dissimilarity  in  growth  cause  skoliosis. 

As  for  the  symptoms  of  skoliosis,  the  onset  cannot  bis 
deteriniued  clinically.  The  atfection  must  reach  a  certain 
degree  of  development  befoit^  it  gives  any  external  mdicationa 
Rarely  it  is  the  curvature  m  the  hn<*  of  the  spinous  prf^ce,ss**Sj 
which  is  first  obser\'€n3,  more  frequently  the  gri*att»r  height  i»l 
one  shoulder  or  hip;  oftc*n,  in  beginning  skoliosis,  it  ts  possibt( 
to  recoguize  only  a  slight  displacement  of  the  trunk  cm  the 
pelvis,  which  is  always  in  the  direction  of  the  primary  curva- 
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ture  (id  the  ri^ht  primary  tloi'sal  curvature  to  the  right).     As 

a  result  of  this  displaceinent,  the  latenil  borders  of  the  body 

become  asyiiimetrical;  in  ri^ht  disphiceinent  the  nght  waist 

line  ami  the  right  ci'est  of  the  hip  disappear,  while  the  left 

outline  has  a  Cfincave  sweep,  the  left  hip  being-  prominent,  the 

iefl  waist  line  somewhat  deepened,  and  vice  versa.    The  arriu 

on  the  Siui**  of  tlie  displacement,  han^  dow*n;  on  the  opposite 

sHic  it  is  opposed  to  the  crest  of  the  ilium,  where  it  forms  a 

triangle  with  the  w^aist  line  (Li>i*en2)  which  becomes  unequal 

in  bilat^n-al  skoliosis  (see  ¥\^.  1  **(•)*     Acronling*  as  there*  exists 

i»  primary  lateral  curvature  in  the  hmibar  or  dorsal  spine»  we 

>  And  the  position  of  the  hip  or  shoulder  altered  as  the  express 

pftion  of  the  deviation  of  the  vertebral  column,  and  according- 


Girl  flLgri'd  F'jur. 


-h»  -^].|»*), 


Fin 


imbar 


tile  appearances  we  may  distinieriiish  between  a  primary 
'^inhar  and  a  primary  dorsal  skoliosis, 

til  primary  left -convex  lumbar  skoliosis,  the  relatively  fre- 
qui.*nt  occurrence  of  which,  as  a  primary  deviation,  has  been 
^tH^atedly  refern^l  to,  the  left  an^le  of  the  waist  appears  flat^ 
^•^d  or  completely  obliterated  in  the  higher  deg^rees,  so  that 
*^*  left  ann  is  in  contact  with  the  lateral  surface  ol  the  trunk 
^t*ly  throughout.  The  rig^ht  angrle*  of  the  waist,  on  the  con- 
'^''>%  is  more  acute,  and,  m  well-nourishe<l  persons,  a  trans- 
_  ^*>ie  fold  extends  towaril  tli**  middle  line,  while  the  distance 
^  thi.  unn  from  the  w^-iist  line  is  increased.  There  results, 
^*^nce,  a  diminution  or  disappearance  of  the  left,  an  Increase 
^^  the  right  triang-ular  outline  of  the  waist,  that  is  to  say,  a 
ling  of  the  right  waist  line.  The  left  waist  line,  and  the 
U — 45 
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crest  of  the  left  hip  disa|}|>car;  on  the  side  of  the  concavity 
they  become  more  proiniiit^nt,  aiid^  owin^  to  the  rotation  of 
the  lumbar  spine,  the  left  lutabar  reg:ioii  becomes  fuUen  A 
prominence  is  visible  in  the  left  lumbar  re^Lrion  along'  the  mid- 
dle line  which  is  also  noticeable  on  palpation  and  esp«*cially 
whiMi  the  patient  bends  forward.  The  longitudinal  swelling 
of  the  erectin*  triinei  appears  much  flatter  than  on  the  rig'ht, 
because  the  transverse  processes  deviate  fomvard.  As  the 
atfection  increases,  chan^^es  of  position  (counter-curvatures) 
also  occai'  in  the  do!\sal  vertebnv.  Primary  rij£rht-convex 
lumbar  skobosis*  a  very  exceptional  condition,  causes  similar 
chan;2:es,  although,  of  course,  on  tb<*  opposite  side. 

Primary  ri;7bt-convex  dorsal  skoliosis  (next  to  the  left- 
convex  lumbar  skoliosis  the  moftt 
fmquent  and  unportant  variety),  in 
its  fii^st  stages,  while  the  spinous 
in^ocesses  may  still  be  entirely  in  the 
middle  line,  presents  a  slightly  in- 
creased curvature  of  the  right  costal 
an^le  wliieh  becomes  more  conspicu- 
ous  on  inspection  from  above*  Soon 
the  cbanges  in  the  position  of  the 
sea  puke  Ijecome  marked,  Kf^,  the 
ri^lit  scapula  projects  backward,  is 
somewhat  higher,  and  its  outlines 
are  sharper  (resting  as  it  does  on 
a  higher  basr.  tluit  is,  on  tht*  riioi*e 
strongly  backward-curved  ribs);  while  the  less  prominent 
left  scapula,  slightly  twisted,  approaches  with  its  angle  the 
sagittal  axis  (the  left  upper  rxtreunty  sinking  tlown  on  the 
flat  ribs),  and  a  fold  of  llie  skin  extt*nds  from  the  left  scaiK 
ular  angle  down  and  outvvard  to  the  waist  line-  Essential 
alteration  of  the  lat*'ral  contours  is  not  pr^tceptible,  Sliorth% 
the  si^condary  lumbar  curvature  is  superadded  and  at  the 
same  time  the  lateral  outlines  become  more  and  moi^^  asyni* 
metrieak  the  right  waist  line  becomes  deepened,  the  right  hip 
more  prominent,  while  the  crest  of  tiie  left  bip  is  oblittTated, 
the  left  triangle  of  the  waist  is  elongati?tl  and  nearly  semi- 
lunar. Tbis  latter  circumstance  yiresents  an  essential  differ* 
eiitial  point  from  primary  left  convex  lumbar  curv^ituit* 
(Lorenz),    The  concavity  of  outline  ou  the  left  side  be 
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still  more  pronounced  when  the  entire  trunk  is  displaced  on 
tlie  pelvis  to  the  right.    Then  the  angle  on  the  right  at  the 
^^'aist  opens  outward,  the  right  arm  hangs  do\^Ti  straight  and 
t:l:ie  projection  of  the  right  hip  is  absent  (Fig.  122). 

As  soon  as  we  can  recognize  a  deviation  of  the  spinous 
I>xx)cesses,  the  diameter  of  the  half  of  the  body  on  the  side  of 
fciie  convexity  appears  shorter,  and  this  is  also  the  case  in 
l^u^mbar  skoliosis,  while  in  dorsal  curvature  the  conditions  are 
olDSCui^ed  because  the  greater  distance  of  the  right  scapula 
rar-^m  the  spinous  processes  simulates  a  widening  of  the  right 
ta^silf  of  the  trunk. 

In  case  a  compensatory  left-convex  cervical  curvature  is 
s'^jB.peradded,  then  we  notice  a  characteristic  alteration  in  the 
^i^oulder  line  across  the  neck.  This  normally  forms  a  gentle 
A<i>uble  curvature.  It  becomes  flattened  on  the  left,  the  left 
*^^e  of  the  neck  is  shorter,  and  the  rounding  of  the  left  shoul- 
^^r  is  less  prominent  laterally;  while  on  the  right  side  the 
i^^sck  is  longer,  the  rounding  of  the  shoulder  more  prominent, 
^-^*id  the  line  across  the  shoulders  is  more  curved. 

In  comparison  with  this  form  of  curvature  of  the  fully  de- 
^^^loped  habitual  skoliosis  {skoliosis  duplex  adolescentium), 
^Ixe  remaining  forms  are  of  but  little  practical  interest  on  ac- 
^^:^unt  of  their  rarity,  and  their  symptoms  will  be  discussed  in 
^^:^nnection  with  rachitic  and  static  skoliosis. 

The  onset  of  skoliosis  differs  in  so  far  as  in  certain  instances 
*^ft-convex  lumbar  skoliosis  appears  fii'st,  in  others  right- 
convex  dorsal  skoliosis.  Only  exceptionally  does  the  deform- 
^tij-  begin  at  the  outset  with  several  curvatures. 

Ordinary  habitual  skoliosis,  as  a  rule,  has  an  insidious 
bourse,  it  develops  slowly  and  increases  gradually;  but  at 
Mmes,  especially  in  girls  of  rapid  growth,  the  development 
^tid  increase  of  the  affection  are  exceedingly  short,  so  that  in 
^he  course  of  a  few  months  high  grades  of  deformit^^  may  be 
Piroduced;  usually  the  affection  progresses  the  more  quickly 
t-lie  younger  the  patient. 

In  general,  three  stages  maj-  be  distinguished  : 

In  skoliosis  of  the  first  degree  we  deal,  as  it  were,  with  an 

babitual  skoliotic  attitude;  marked  costal  projection  is  not 

yet  present;  by  vertical  suspension,  horizontal  decubitus,  or 

slight  manual  pressure  the  curvature  of  the  spine  can  be 

readily  made  to  disappear. 
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In  skoliosls  of  the  second  degree  the  deformity  can  no 
lonir^r  l)e  entirely  removed  by  active  motions,  susjx^nsion,  ctc»; 
the  torsional  changes  aiv  marl^ed,  and  the  ditTer'ences  in  level 
of  the  posterior  surface  of  the  thorax  disappear  only  in  part 
even  on  suspension,  altliouj^rh  the  curvature  of  the  spine  may 
still  become  quite  or  nearly  obliterated.  As  a  rule,  eonjpi*nsa- 
tory  counter-curvatiin»s  have  already  develojHui, 

In  skoliosis  of  the 
third  degree,  there  ih 
complete  or  almoKt  total 
unalterability  of  the  cur- 
vature, whether  on  man 
uii  I  etforts  or  on  vt*rt icul 
suspension.  The  spine 
has  become  rigid  by  uni- 
lateral atrophy  and  an- 
kylosis. 

Skoliosis  may  neconie 
stationary  in  any  stage 
a  n d  does  not  a  1  w ay » 
reach  the  highest  gnuiesu 
Early  diagnosis  of 
commencing  skoliosis  is 
of  the  greatest  hnpar- 
tance,  since  the  first 
stages  chiefiy  offer  hope 
of  cure  fnim  treatment. 
The  indiirerence  with 
which  the  anxious  moth* 
er  is  quieted  hy  the  phy- 
sician consulted  for  the 
fk.  r^-j-ir.,n,n,nr..i.^r:nen.x<un.iiiskoi.„siH       •* high  shoulder '*  or  the 

'*ohliqiU'  attilnde  ''  of  a  child,  with  the  statement  tliat  this  wdl 
be  ** outgrown*'  and  spontaneously  disappear,  without  even 
making  a  careftd  examination,  cannot  be  too  strongly  con- 
ileninril  ;)nd  must  he  taken  to  irubcate  a  lack  of  conscientious- 
ness when  we  bear  m  mind  how  fi^equently  skoliosis  and  its 
consequences  destroy  the  happiness  of  the  attlicted  indi\nduaU 
Eulenbiirg  justly  criticises  the  indiffennice  of  many  family 
|j|iysicjaus  towaixl  beginning  skoliosis,  **  for  while  m  other 
diseases  not  pertaining  to  their  special  sphere,  as  of  the  eytv 
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ear,  etc.,  they  usually  refer  their  patients  to  a  specialist,  in 
cases  of  spinal  curvature  they  unnecessarily  assume  a  respons- 
ibility which  the  daily  sight  of  numerous  unfortunate  victims 
should  have  rendered  distasteful  to  them/' 

The  factors  to  be  taken  into  considerartion,  therefore,  in  the 
examination  of  a  beginning  skoliosis  must  here  be  discussed 
more  in  detail.    By  inspection  we  must  first  notice  the  atti- 
tude of  the  patient  (whether  there  is  displacement  of  the  trunk 
on  the  pelvis,  whether  one  shoulder  is  higher  than  the  other, 
whether  the  waist  is  oblique,  etc.);  in  addition,  we  must  observe 
the  excursions  of  the  thorax  during  respiration.    The  fact 
must  be  emphasized  that  the  patient  must  be  stripped  down 
to  the  trochanters.    The  clothing  should  be  tied  around  the 
trochanters,  otherwise  the  patient,  in  order  to  prevent  their 
fall,  moves  constantly  and  does  not  remain  quiet  and  erect. 
The  hair  should  be  tied  over  the  head,  the  arms  should  hang 
free  at  the  sides,  the  toes  should  be  equall.y  directed  outward. 
After  the  patient  has  been  inspected  in  his  ordinary'  position 
he  is  told  to  assume  a  firm  military  attitude.    Under  good  illu- 
mination, the  light  by  preference  falling  from  behind  on  the 
patient  so  that  no  disturbing  shadows  are  throwTi,  the  back  is 
inspected  from  behind  and  from  varying  distances,  the  rela- 
tions between  pelvis  and  trunk,  the  position  of  the  shoulders, 
the  lateral  outlines,  the  waist  lines,  the  relations  of  the  pend- 
ent arms  to  the  trunk,  the  condition  of  the  triangle  of  the 
waist,  etc.,  being  noted.    On  inspection  from  in  front,  the  rela- 
tions of  the  neck,  navel  and  symphysis  should  be  noted,  as  I0 
whether  they  are  in  one  plane,  whether  one  region  of  the  cos- 
tal cartilages  projects  more  strongly  or  one  mamma  is  more 
prominent,  whether  the  sternum  is  in  the  middle  line,  etc. 
The  spinous  processes  are  next  stroked  by  the  finger  tips,  a 
red  line  being  produced  marking  the  course  of  these  processes 
and  making  a  curvature  or  deviation  from  the  normal  evident; 
the  condition  of  the  paraspinal  sulcus  is  noted,  as  to  whether 
it  is  filled  up  on  one  or  the  other  side,  etc.,  and  in  high  grades 
of  torsion  care  must  be  had  not  to  mistake  the  lateral  verte- 
bral processes,  which  are  well  marked  on  the  convex  side,  for 
the  spinous  processes. 

In  beginning  dorsal  skoliosis  it  is  advisable  to  cause  the 
patient  to  laj'  his  hands  on  the  opposite  shouldei-s,  crossing 
the  arms,  or  else  the  patient  with  extended  knee  joints  and 
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raised  arms  should  be  directetl  to  liend  forward,  wherebj^  the 
region  of  the  costal  angles  can  be  better  inspected  and  the 
fact  of  toi'sion  becomes  more  evident. 

The  possibility  of  overcoming  any  aUeration  of  form  is 
next  tested  by  atteinpting:  to  restore  to  its  normal  position  the 
projecting  costal  eminence  by  means  of  i^radual  pressuiv. 
Next  it  is  noticed  wlielher  static  alterations  {esj.,  the  phicing 
of  a  book  under  a  sliortened  le|;:,  etc.)  will  cause  disappeai^nce 
of  an  existing  curvatui^e.  The  condition  of  the  patient  having 
been  tested  both  under  active  chancres  of  position  and  by  pas- 
sive measures  (diagonal  manual  pressure),  if  the  curved  seg- 
ment is  found  to  be  even  slightly  movable,  the  behavior  during 
vertical  suspension  is  tested  to  determine  whether  compensa- 
tion can  be  effected  or  not,  and  at  the  same  time  we  may  en- 
deavor by  means  of  manual  pressure  to  ascertain  if  the  thorax 
can  be  sprung  back  into  tlie  normal  position,  as  is  usually  the 
case  in  chiklren  with  slender  bony  framework. 

Sometimes  it  is  essential  to  examine  also  in  the  horizontal 
abdominal  position.  The  length  of  the  legs  must  always  be 
c  a  r e  f  u  1 1  \  cc*  m  p  a  i  u  h  1 . 

The  prognosis  of  skoliosis  in  general  is  unfavorable,  and 
otdy  when  the  case  comes  early  under  treatment  may  a  good 
ivsult  be  attained  and  the  progress  of  the  disease  be  arrested. 
The  prognosis  in  prijnary  bimbar  skoliosis  is,  in  particular^ 
more  favoi"al>le.  Correction  of  the  deformity  here  presents 
less  diiflculties.  By  means  of  Lorenz's  belt  dressing  (see 
below)  with  tOevation  of  the  corresponding  half  of  the  i>elvis 
by  the  interposition  of  extra  soles  on  the  shoe,  cure  may  be 
effected  in  a  relatively  short  time,  that  is  to  say,  in  a  few 
months.  The  prognosis  of  primary  dorsal  skoliosis  is  worse* 
but  in  general  more  fa  voidable  when  the  changes  in  shape  of 
the  ribs  are  not  pronounced.  Where  the  disease  begins  with- 
out notable  lateral  displacement  of  the  thorax,  it  is  usually 
first  noticed  througii  the  projection  of  one  shoulder,  and  in 
most  cases  we  must  i^est  content  with  preventing  the  further 
advance  of  the  curvature.  We  must  beware  of  assuming  t^KJ 
early  that  the  skoliosis  has  become  stationary,  and  wo  must 
rather  consider  it  the  rule  that  a  beginning  deviation  pro- 
gresses into  the  higher  grades.  The  third  stage  is  absolut<dy 
incurable. 

Skoliosis  is  a  peiinanent  misfortune,  not  alone  on  account 
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of  the  deformity,  but  also  btjciiiise  of  tlie  associated  enibar- 
nissmcnt  of  thtj  respiratory  and  eiifulatory  organs.  For  al- 
though the  general  health,  evL*ii  if  the  patient  is  skoliotie  in  a 
lii^'h  degr-ee.  is  often  very  little  alTected  and  the  thoracic 
organs  adapt  themselves  nicely  to  the  altt^red  spacep  stilh  in 
the  graver  cases,  there  is  a  certain  insutficiency  of  respiration, 
there  is  dyspnuea  on  moderately  active  movements^  which 
becomes  quite  marked  on  prolong:ed  ninscnlar  exertion  during^ 
walking,  sin^in^,  etc.  There  is  also  a  tendency  to  chronic 
catarrtis,  etc,  Dij^restive  disturbances,  congrestions,  cyanosis  in 
consequence  of  defective  emptying:  of  the  cardiac  cavities,  a  cer- 
tain tenck*ncy  to  hemorrhages,  etc.,  these  should  be  considered 
as  direct  setpiela^  of  g'rave  skohosis.  Accord intr  to  Bouvier, 
heart  lesions  and  apoplexy  a »\*  the  most  frequent  causes  of 
death  in  skoliotics. 

Severe  skoliosis  may  further  be  accompanied  by  ver^^  pain- 
ful symptoms.  Ag'^ravated  nt^uralj^ia  may  be  caused  by  pres- 
sure through  the  depressed  ribs  on  the  intercostal  nerves. 

Positive  proofs  are  wanting*  in  reg^i rd  to  th(*  truth  of  the 
ht'lief  that  skoliotics  are  short  lived.  Tlie  risks  from  skoliotie 
pelvic  anomalies  in  women  have  also  been  greatly  overesti- 
uiated;  only  wlien  the  disease  is  of  liigh  ^nide,  especially  if  of 
rachitic  origin,  does  it  interfere  witli  gestation.  This  is  cer- 
tainly not  the  case  in  the  slighter  jK'i*^des  of  the  deformity, 

Li  order  to  enable  us  to  observe  the  course  of  the  affection 
and  the  inftuenc*'  of  treat  nu^nt,  we  must  resort  to  scientific 
methods  of  measurement  in  skoliosis.  Since  the  takin^^r  of 
plaster  casts  at  intervals  for  obtaining*  a  picture  of  the  de- 
formity (Heine)  is  rf*tht*r  cumbersome,  and  the  outlining*  of 
the  trunk  by  jneans  \\i  the  camt*ra  obscura  (Schildbach)  repro- 
duces only  a  small  portion  of  the  alterations,  it  was  but  nat- 
ural that  the  photog-raphic  reproduction  of  the  patients,  as 
practiseil  hy  B(4'entl  {ind  Wiklherg:er,  should  find  many  imita- 
tors, particularly  since  stereoscopic  views  yiekl  such  excellent 
reproductions  of  the  curvature  that  they  were  specially  rec- 
o  m  1 1  le  n  d  ed  by  *Lo  vn  n  z . 

In  order  to  obtain  actiuil  measurenients  of  the  skoliotie 
curvature,  it  was  formerly  the  custom  to  notice  mainly  the 
lateral  deviation  from  the  vertical:  to  take  the  diameter  with 
the  callipei-s  or  the  outlin*'s  with  a  lead  band  or  kyrtometer 
so  as  to  grain  by  this  means,  at  definite  intervals,  a  picture  of 
the  progress  of  the  alTection,  etc. 


704 


Orthopedics  and  Orthopedic  Surgery, 


Only  ill  n*c<^nt  tiines*  however,  hiivi*  we  had  at  our  disposal 
exact  scientific  apparatus  which  will  soon  displace  tlie  methods 


of  earli<*r 
Biihri 


date. 


illv  r>r 


:hi 


plate 


» *^  apparatus  consists  esst 
16  inches  broad  and  *i(»  inches  hi^h,  divided  into  half-inch 
squari\s,  which  Ls  movahlc  l>y  means  of  a  fi^me  on  a  vertical 
scatt'old  on  the  sides  of  which  is  a  device  for  fastejiin«:  the 
arms.  In  the  centre  of  the  upper  border  of  the  fraintf  is  a 
plnmh  hne»  while  below  is  a  horizontal  projection  to  which  is 
fastened  a  diopter  niovabh:'  on  a  vertical  rod.  The  apparatus 
with  the  diopter  is  placed  toward  the  light  with  the  patient 
behind  it;  his  arms  are  fastened  to  tlie  scaffold,  and  the  out- 
lines are  drawn  on  the  glass  with  a  brush  and  paint;  the 
plumb  line  is  fastened  at  the  level  of  the  spinous  process  of  the 
seventh  cervical  vertebra,  and  by  means  of  the  diopter  the 
curvature  of  the  spine  and  its  deviation  can  be  accurately 
marked.  The  apparatus,  therefore,  permits  only  the  measure- 
ment or  pictorial  ivpresentation  of  the  luie  of  the  spmous 
processes  and  of  the  lateral  contours;  it  ^ives  no  picture  of 
the  torsion  and  no  real  inia«re  of  the  deviation  of  the  vertebne, 
and  is  hence  of  little  pi*actical  interest  for  the  measurement  of 
skoliosis.    The  same  may  be  said  of  Gnimko*s  method:*^ 

The  apparatus  which  permits  measurement  m  two  or  more 
planes  is  more  suitable,  (or  instance,  that  of  Heather  Bi^g** 

Schildhach's  camei^  gives  only  the  outlines  and  cannot 
reproduce  the  diiferences  in  level  of  the  back. 

For  obtaining  horizontal  contours^  a  good  apparatus  is  the 
thoracograph  made  on  the  system  of  the  batter^s  fortn  by 
Walter  Biondetti  at  the  suggestion  of  Socin,  About  four  to 
six  tiioracic  outlines  are  drawn  and  designated  by  the  corre- 
sponding spinous  processes;  these  are  cut  out  of  strong  paper 
for  coin  pari  son  witli  those  taken  later. 

The  apparatus  of  Murray  ^^  (Stockholm)  is  similar  to  Burk- 
art's  modification  of  the  above. 

The  thoracograph  of  Schenk"*'  permits  the  drawing  of  the 
horizontal  outlin^^s  and  of  measurement  at  any  desired  point; 
the  patient  is  placed  in  the  centre  of  a  massive  ring,  the  pi^lvis 
and  shonldei^  being  fixed  and  the  head  resting  against  a  pad. 
Around  the  ring  is  the  plane  for  drawing;  wiiere  this  plane 
joins  the  ring  is  a  vertical  column  divided  Into  centimetres 
which  beai^  the   movable  bent   index  pointing  inward    and 
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connected  with  the  writing  lever  lying  on  the  movable  plate. 
While  the  drawing-plane  is  carried  around  the  ring,  the  index, 
depressed  by  a  rubber  band,  follows  the  outlines  of  the  body 
horizontally  and  the  writing  lever  marks  on  the  slowly  rotat- 
ing writing  plane  the  exact  tracing  of  the  motions  of  the 
index.  It  is  possible  by  means  of  this  apparatus  to  project 
any  point  of  the  body  on  the  horizontal  plane.  Schenk  usu- 
ally makes  one  outline  at  the  height  of  the  spines,  another  at 
that  of  the  acromia,  measures  the  line  of  the  spinous  processes 
every  five  centimetres  and  projects  the  position  of  the  several 
points  on  the  drawing-plane,  so  that  at  the  termination  of  the 
measurement  the  line  of  the  spinous  processes  may  be  con- 
structed in  a  sagittal  and  in  a  frontal  direction. 

For  simple  measurement  of  the  lateral  deviation  Heineke's 
pendulum  rod**  is  appropriate.  After  marking  the  spinous 
processes  with  a  blue  pencil,  the  belt  with  the  triangular  plate 
is  laced  around  the  pelvis,  so  that  the  point  of  the  metal  plate 
is  exactly  over  the  anus.  Opposite  to  this,  on  the  metal  plate, 
a  rubber  cord  is  fastened  and  is  stretched  to  the  spinous  proc- 
ess of  the  seventh  cervical  vertebra  and  thus  the  points  where 
the  sagittal  plane  and  the  line  of  spinous  processes  cross  can 
be  easily  marked,  and  the  deviations  from  the  sagittal  plane 
may  be  measured  in  centimetres.  For  measuring  any  lateral 
inclination  of  the  spine  as  a  whole,  the  pendulum  rod  is  used, 
being  hung  to  a  stud  projecting  at  a  right  angle  from  the  belt 
plate.  As  the  rod  is  divided  into  centimetres  and  reaches  to 
the  head,  any  deviation  from  the  median  line,  for  instance  of 
the  vertebra  prominens,  can  be  readily  measured. 

The  skoliosometer  of  Mikulicz  *•  permits  the  measurement 
of  the  height  of  the  spinal  column,  its  lateral  deviation,  tor- 
sion, the  height  and  position  of  the  shoulders.  It  consists 
essentially  of  a  vertical  and  a  horizontal  narrow  steel  band, 
flexible  so  as  to  follow  the  lines  of  the  body,  and  divided  into 
millimetres.  These  bands  are  so  joined  by  a  brass  piece  that 
the  horizontal  rod  can  be  moved  both  laterally  and  vertically. 
The  longitudinal  rod  is  fastened  to  a  metal  plate  (which  is 
joined  to  a  pelvic  belt  by  a  corresponding  pad)  and  it  carries 
a  horizontal  goniometer  from  which  may  be  read  the  position 
of  the  thin  pointer  which  forms  the  end  of  the  longitudinal 
band,  the  motion  of  which  is  around  a  vertical  axis  (indicating 
the  torsion). 
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Since  the  apparatus  is  movable  around  a  homontal  as 
the  pad,  the  loug'itiuliDal  rod  can  always  be  ^ven  the  direc- 
tion of  the  mclined  spine.  Height,  lateral  deviation,  and  posi- 
tion of  the  shoulder  blades  are  measured  b^^  corresponding- 
position  of  the  transvei'se  on  the  longitudinal  ix>d.  Aecordiuir 
to  Mikulicz,  measurements  with  this  simple  apparatus  can  In* 
completed  in  from  five  to  ten  minutes. 

Probably  the  most  complete  apparatus  for  measuring  sko- 
j,  liosis,  the  only  objection  to 

which  is  its  hig-h  price,  and 
the  application  of  which  is 
simple  and  i*apid  (fifteen  to 
twenty  minutes  for  complete 
measurement)  is  that  of 
8chulthess.=*  It  permits 
measurement  in  thivc  planer 
and  g-ives  a  complete  plastic 
representation  of  the  trunk, 
and  all  the  impoHant  bony 
points  can  be  fixed  in  their 
mutual  I'elations.  It  con- 
sists of  a  heavy  cast-iron 
frame,  the  sides  of  which  are 
joined  at  the  back  and  bot- 
tom by  iron  rods,  and  which 
carries  the  devices  for  fixing' 
the  patient  and  makii 
measurement's  or  drawin, 
For  fixation  there  are  four 
adjustable  pads:  two  to  rest 
I  gainst  the  anterior  Bupe* 
rior  spines  (2  and  3),  two 
broader  ones  for  the  hip  or  pelvis  (4  and  5),  which  can  be 
set  parallel  to  the  measuring:  plane.  A  board,  1,  which  can 
be  set  higher  or  lower  on  the  four  toothed  rods  of  the  side- 
pieces,  permits  the  use  of  the  apparatus  for  pei'sons  of  d liferent 
heig"hts. 

The  base  of  the  measuring'  and  drawing  appliance  is  funiuHi 
by  two  exactly  pai'allel  lat^^ral  slides,  12,  13,  and  their  trans- 
verse connection,  14;  between  the  former  is  a  brass  frame,  15, 
about  twenty  inches  broad,  which  can  be  moved  up  and  down, 
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binng'  held  in  equilibrium  by  a  counter-weight  running  over 
pulleys,  so  tliat  a  slight  pressure  of  the  hand  suiHces  to  raise 
or  to  lower  it.  On  this  frame,  15,  is  a  small  rider  whicli  travels 
to  and  fro,  and  in  order  to  permit  motion  also  in  the  third 
dimension  (depth),  the  rider  is  perforated  at  a  right  angle  to 
the  direction  of  its  motion,  the  perforation  eaiTj^ing  a  blunted 
steel  pointer,  17,  which  can  be  greatly  lengtlieiied  by  the  ad- 
dition of  a  second  point- 
er.  Hence  this  pointer 
can  follow  the  course  of 
any  line  accessible  to  the 
measuring  fram(\  The 
motions  of  the  pointer 
are  transmitted  to  the 
paper-covered  glass 
plates,  which  are  at  right 
angles  to  each  other,  in 
the  following  manner; 

1.  From  the  rider, 
IG,  a  horizontal  lever 
twenty  inches  long  is 
extended  hiterall>%  IS, 
and  it  canries  at  its 
outer  end  a  pencd  Avhich 
niarks  on  the  vertical 
plate,  19.  This  plate 
has  the  same  direction 
as  the  measuring  frame 
and  forms  the  pi'ojec- 
tion  of  the  object  to  be 
measured  on  the  meas- 
uring plane  (Fig,  124). 

2.  The  posterior  end  of  the  pointer,  17,  is  so  joined  to  a 
steel  rod,  20,  placed  parallel  to  the  brass  frame  by  means  of  a 
forked  eye,  that  it  nuiv  be  easily  sliifted  from  one  end  of  the  rod 
to  the  other.  The  steel  rod  with  its  two  ends  lies,  by  means  of 
two  rollers,  21  and  22,  on  the  rail-like  carriers  which  project 
backward  from  the  brass  frame,  23,  24,  and  it  thus  follows  the 
slightest  motions  of  the  pointei'  connected  with  it,  while  it 
remains  at  rest  during  lateral  movements  of  the  rider,  16,  or 
pointer,  17.     To  assure  these  moveinents,  especially  with  ix^f- 


FltJ,  1®4,— The  8aTTi«  Appainttu  In  Loe;  ^^m  Utr  l^ight 
Flat^  t>*  the  Prfijiffed  Fnm tal  Pioiure;  on  th«»  Left,  Uie 
I'usteriur  Saf?lttaJ  CVjutour , 
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ercnce  to  the  parallelism  of  rod  and  im^asurin^  plane,  its  oul^r" 
ends  are  united  at  the  rollei's  by  means  of  two  levers  to  a 
rig-ht-an^led  lattice,  26,  which  in  turn  is  made  movable  in  the 
rails,  23,  24,  by  dowels  at  its  two  lower  corners.  At  one  end 
of  the  sU^el  rod,  20,  is  a  pencil  which  writes  on  tlie  smaller  ver- 
tical plate,  25,  and  furnishes  the  tracing  of  the  k>^photic  or 
lordotic  deviation,  and  these  tracings  may  be  taken  at  any 
point  of  the  back* 

3.  For  delineatin*?  horizontal  contours,  there  is  applied  to 
the  posterior  end  of  the  pointer  at  a  rig-ht  an«rle  to  it,  a  w^rit- 
ing:  lever,  and  when  this  is  to  be  used,  the  brass  framt*  is  fast- 
ened with  a  screw,  a  paper-covered  g-lass  plate  is  insert^ni 
horizontally  between  the  rails,  23,  24,  and  tlie  point<*r  is  made 
to  follow  the  contoui*s  from  rijcrht  to  left,  or  vice  versa^  where- 
by half-outlines  can  be  obtained  at  any  level. 

This  measuring:  device  is  completed  by  an  indent,  2T,  marked 
in  centimetres,  which  is  movable,  with  the  sheath  in  which  it 
rests  and  the  ^aduated  carve,  on  a  vertical  rod  smooth  on 
the  back  and  marked  in  front  in  centimetivs,  9;  the  index  can 
be  both  rotated  and  drawn  in  and  out  of  its  sheath  (in  order 
to  determine  the  position  of  certain  points  on  the  anterior  sur^ 
face  of  the  body).     (See  Fi^.  12:1.) 

By  readinsT  otT  the  dimensions;  1,  the  length  to  which  the 
rod  has  been  drawn  out;  2,  the  heig-ht  at  which  it  stands;  3, 
the  angle  around  which  it  has  been  turned,  we  can  always  re- 
produce the  position  after  the  patient  has  left  the  stand  and 
transfer  the  various  points  to  the  writing  planes  by  means  of 
the  pointer,  IT. 

Thus  any  line  within  re:ich  of  the  pointer  can  not  only  be 
followed^  but  may  be  reproduced  on  the  three  plat^^s,  and  all 
the  drawings  thus  obtained  are  projections. 

For  taking  the  oK*asurements,  the  patient^  after  the  line  of 
spinous  processes  and  the  scapula?  have  been  marked,  is  placed 
on  the  board,  1  (which  may  be  covered  with  paper  in  order  to 
draw  the  outlines  of  the  ft^et),  then  the  toothed  rml  is  i!ts4*rted, 
the  pads,  2  and  3,  are  placed  against  the  spines,  tlie  ]r>eUis-hold- 
el's  are  pressed  close,  the  iron  rod  is  laid  against  the  upper  end 
of  the  sternum,  and  the  pointer  is  candied  along  the  line  of  the 
spinous  processes,  wlien  the  two  writing  levers  mark  on  th<» 
vertical  plates,  19  and  25,  giving  the  skoliotic  and  kypho-lor- 
dotic  curvatyre.    Then  the  outlines  of  the  scapulae  are  drawTi 
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and  two  vertical  profiles  ovt^r  tho  two  scapula\  also  the  out- 
lines of  the  figure  against  the  light,  and  at  last  some  of  tlie 
horizontal  contours,  and  their  extent  are  measured  by  one  or 
both  levers  on  the  verticttl  plate.  Then  the  [jatient  steps  out 
of  the  apparatus  and  the  points  measured  on  the  anterior 
surface  of  the  trunk  (projection  of  the  stemimi)  an*  drawn. 
After  dniwin.i^r  a  vertical  line  on  the  sagittal  and  frontal  out- 
hues,  and  a  line  parallel  to  the  measuring'  franu*  on  tlie  hori- 
zontal outline,  tlie  measurement  is  finished. 

In  addition  to  Ihe  ordinary  habitual  skoliosis,  we  must 
take  into  account  the  rachitic  and  static  forms.  Riichitic 
skoliosis  (winch  according*  to  Guerin  occurs  in  about  9.7,^  of 
children  alTected  with  rachitic  curvatures)  origrinates  from 
overburdf^nin^  (une<iual  etlect  of  pressure)  nf  the  rickety 
(pliable)  hone;  it  usually  occui^s  in  the  form  of  an  arched 
(d  ors o-hi  mb a  i')  c u  r y a  t  \  i re . 

The  obhque  posture  when  carried  on  the  arm  of  the  nurse, 
etc,  has  been  mainly  considered  as  the  cause  of  this  ilefixrniity, 
and  the  ^I'eater  frecpiency  of  left -sided  skoliosis  has  been  ex- 
plained  on  the  same  theory. 

The  fact  is  that  in  rachitic  skoliosis  left-sided  curvatnr*^  is 
much  more  frequent  {i\  :  5  Eulenbur^,  :i  :  2  Heine),  the  deform- 
ity bein^  arch  shaped,  with  tlie  greatest  deviation  about  tlie 
middle  of  the  spine. 

According  to  most  observers,  the  two  sexes  are  about 
eqtially  affected,  although  some  have  found  bo^^s  in  the  major- 
ity. With  reference  to  ajs^e,  t\\v  secouil  year  yields  the  jLrreat- 
est  number  of  cases,  that  is  to  say,  rachitic  curvature  begrins 
almost  constantly  in  tlie  first  yeai-s  of  life,  at  the  latest  up  to 
the  fifth  year,  and  the  fre([iiency  toward  the  sixth  year  de- 
creases rapidly  (Eulenbur^), 

As  regards  the  symiitoms  of  rachitic  skoliosis,  aside  from 
other  rachitic  manifestations,  the  pi'edominance  on  the  left 
side  and  the  arclied  shape  of  the  curvatui^  should  be  noted. 
The  vertex  of  the  arch  is  nearly  in  the  centre  of  the  entire 
spinal  column.  The  counter-curvatures  are  high  up  m  the 
dorso-cervical  and  belo%v  in  the  lum bo-sacral  portion  of  the 
spine;  the  greatest  pi-ojection  of  tlie  primary  costal  eminenee 
lies  below  the  shoulder  blade,  and  hence  the  dilferences  in  level 
of  the  scapula?  are  less  obvious,  %vhile  a  marked  prominence  of 
the  shoulder  in  the  region  of  the  dorso-cervical  counter-cnrva- 
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ture  is  more  frequent  (Fig**  125),  As  a  rule,  in  pronoiuie«Hl 
rachitic  skoliosis  the  costal  eminence  lies  beluw  the  left 
shoulder-blade;  in  tleft-convex)  curvature  of  the  median  por- 
tion of  the  spine  tljere  is  moderate  (left)  displacement  of  the 
trunk  upon  the  pelvis,  the  (left)  arm  on  the  convex  side  hang- 
ing" free. 

In  rachitic  skollosis,  changes  in  the  pelvis  are  dispropor- 
tionately more  freqnent  than  in  the  habitual  form;  the  thoi^ax, 
too,  may  exhibit  considerable  asymmetiy,  which,  however, 
need  not  he  roTmeett^d  with  the  skoliosis  as  such. 

The  progiiosis  depends,  in  the  first  place,  on  the  fact  as  to 


SkolioBlB  in  &  Boy  a^ed  Four 
Years. 
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whether  the  rachitic  process  is  still  active  or  has  run  itjs 
course.  In  general  the  prognosis  is  ver>'  unfavorable,  owm^ 
to  the  a^e  of  the  infant;  in  older  childi^n  of  from  four  to 
eight  yeai-s  the  prospects  from  treatment  ai^  good. 

TJie  term  static  skoliosis  is  applied  to  a  primary-  hiteral 
hunhar  curvature  which  occurs  in  consequence  of  depression 
of  the  pelvis  (e.  (f,,  by  sliortening  of  one  lower  extremity),  one, 
therefore,  which  is  a  setpiel  of  a  disturbance  of  e<|uilibrium  or 
of  effoi't  at  compensution.  This  variety  includes  BouvieKs 
hemiplegic  t4>tal  skoltosis,  tlie  ischiadic  total  skoliosis  with  the 
convexity  of  the  tlut  curve  to  the  healthy  side  described  by 
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Albert,  skolioses  in  consequence  of  larg'e  tumors  of  the  upper 
extremity,  etc. 

A  ^reat  many  diseases — arrest  of  growth,  paralysis,  osteo- 
myelitic,  etc.,  affections,  genu  valgum,  talipes,  etc. — may  cause 
a  shortening  of  the  extremity  with  resulting  obhquity  of  the 
pelvis,  and,  through  the  eflForts  at  preserving  the  equilibrium, 
bending  of  the  lumbar  spine  with  the  convexity  to  the  de- 
pressed side  of  the  pelvis  occurs.  The  observations  of  Hunt, 
Cox,  Wight,  Garson,  Roberts,  etc.,  show  that  unequal  length 
of  the  extremities  is  very  frequent,  the  measurements  having 
been  made  both  on  the  living  and  on  skeletons  (Garson). 
Qarson,  in  measuring  the  skeletons  in  the  Museum  of  the 
College  of  Surgeons,  found  the  extremities  equal  in  only  ten 
per  cent.  The  variation  ranged  from  one  to  thirteen  milli- 
metres. 

It  was  formerly  believed  that  static  skolioses  never  became 
flzedy  that  the  night's  rest,  etc.,  always  effected  compensation, 
and  that  the  graver  affections  of  the  extremity  limited  the 
function  of  the  leg  altogether  too  much  to  give  play  to  the 
static  factors;  but  this  is  not  true  for  all  cases. 

It  depends  upon  the  duration  of  the  disturbance  and  the 
age  of  the  patient  whether  the  curvature  will  become  fixed, 
t.c.,  whether  permanent  anatomical  alterations  will  ensue. 

The  signs  of  static  skoliosis  are  easily  recognized  on  in- 
specting the  patient  from  behind.  The  physician  should  sit 
behind  the  erect  patient  and  placing  his  hands  on  the  iliac 
crests  he  should  determine  whether  there  is  any  real  depres- 
sion of  the  pelvis. 

Another  way  is  to  place  the  patient  by  a  table  and  to  com- 
pare the  height  of  the  two  anterior  superior  spines  over  its 
edge,  when  it  will  be  easy  to  recognize  any  obhquity  of  the 
pelvis  and  to  ascertain  the  degree  of  shortening  of  the  one  leg 
by  placing  a  board  underneath  the  foot.  The  shortening  of 
the  extremity  may  also  be  ascertained  with  a  tape  measure  in 
the  horizontal  dorsal  decubitus,  or  by  a  plumb  line  dropped  in 
the  erect  position  from  the  anterior  superior  spine. 

Busch"  measures  with  a  horizontal  board  having  a  semi- 
circular segment  cut  out  and  provided  with  a  spirit  level;  the 
board  is  accurately  applied  to  two  corresponding  points  of 
the  pelvis,  when  the  deviation  of  the  air-bubble  will  indicate 
the  obliquity. 
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The  importanct?  of  treatment,  especially  in  l)eginning'  lat- 
eral spinal  curvatures,  should  not  be  underestiuiat^d. 

Owing-  to  the  gi^»at  frequency  of  habitual  i^koliosis,  prophy- 
lactic measures  are  urgently  deuuuuied,  Avhtch  impHes,  of 
course,  some  radical  cluiu^a^s  in  our  present  system  of  educa- 
tion, especially  in  g-irls  of  the  so-called  hig-lier  classes.  While 
boys,  with  all  the  exorbitant  demands  made  on  Iheni,  still  t*x^ 
ercise  theii'  muscles  in  their  leisure  time  by  tussk^s  on  theil 
way  to  and  from  school,  as  well  as  by  walkin^^  swimming, 
skating',  etc.,  it  is  dilferent  with  girls*  Tlie  latter,  eveii  liffoit! 
tljey  attend  school »  are  accustonied  to  a  sedentary  UHnie  of 
life,  and  with  the  advent  of  the  school  a^e  their  training  be- 
comes of  the  faultiest  possible  nature.  The  hours  of  instruc- 
tion follow  in  lonK  succession  and  in  the  intervals  the  g-irl  is- 
tau^rhi  knittin^^  (^n^broidery,  crocheting,  etc.  The  children 
have  barely  sufBcient  time  for  lunch  which  must  be  connumed 
liMStily,  for  they  must  hurry  back  to  school,  carrying  a  hi^avA^ 
bag  packed  with  a  great  many  unnecessaiy  hooks,  sit  in  an 
over-crowded  room,  and,  wlien  evening  anives,  they  reach-;^ 
home  tiiM^d,  hut  must  at  once  prepare  their  home  studies  oc 
the  mother  urges  them  to  practise  at  the  piano.  "Modern" 
children  have  no  more  tune  for  playing,  jumping,  and  runuJUg 
in  the  open  air,  etc.;  the  older  they  grow  the  gi^^ater  becames 
tbe  number  of  subjects  of  instruction,  and  the  less  "proper* 
is  it  that  pupils  should  be  seen  romping  in  the  street.  If  senti 
to  an  institution  or  boarding  school,  then  even  the  hem's  of 
recreation  and  class  walks  acquire  an  almost  cloister-lik« 
character,  which  gives  tliem  a  greater  resemV»lance  to  a  tasfc 
than  to  a  real  reci-eation. 

Although  in  boys  we  must  grant  that  all  the  studies,  ex- 
aminations, etc.,  open  a  way  to  definite  [iroft^ssions,  and  aire 
at  preparing  them  etlftciently  for  the  struggle  for  existence,  in 
girls,  however,  we  nnjst  admit  that  the  examinations,  etc,  in 
female  colleges  are  mure  for  tlu*  purpose  of  fuaking  an  im- 
pression, of  satisfying  maternal  vanity,  and  Lorenz  and  others 
justly  dcchire  that  i>hysicians  should  never  ceasf*  tio  protest 
against  a  mode  of  education  which  is  productive  of  mich  a 
frightful  percentage  of  bodily  deformity,  even  to  the  extent  of 
ci'ippling  growing  young  womanhoml.  Wo  must  aim  for  a 
reduction  in  Ixome  tasks;  at  least  three  or  four  times  a  w«M*k 
instruction  should  be  given  in  gymnastics  which  should  connist 
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le^  in  cet'taiu  exercises  of  force  or  skill  than  in  drill  wiihuut 
apparatus;  lessons  in  swimiiHii|,%  cuminon  g-ames  in  the  open 
air,  instruction  in  natural  hislury,  g^eog-raphy,  etc*,  with  asso- 
ciated excursions,  these  should  he  included  in  the  education  of 
our  girls.  Both  par- 
ents and  teacliers 
must  watch  over  the 
coi'rect  attitude  of 
the  children ;  occupa- 
tions tending'  to 
oblique  position  (em- 
l)roider3^  at  the 
fmnie,  ironing:,  violin 
playin^E?',  etc)  should 
be  avoided,  and  chil- 
dren should  not  hr- 
allowed  tocarry  their 
younger  bisters  or 
bi*others.*' 

When  at  study, 
special  stn*ss  should  he  iaitl  on  a  correct  position  during"  writ- 
ing, etc,  and  now  that  well-coustructed  school  seats  can  he 
obtained  (Fahrner,  Kunzt%  Erismann,  etc.),  a  step  has  been 
taken  in  the  right  direction  to  guard  against  habitual  oblique 
position.    A  correct  school  seat  should  answer  the  following 

demands;  the  distance 
between  desk  and  seat 
should  correspond  to  the 
size  of  tlie  child,  and  this 
sliould  amount,  in  girls, 
to  4,  in  hoys  to  \  of  the 
height  of  the  body,  so 
that  the  edge  of  th<*  desk 
do  not  reach  above  the 
pit  of  the  stomach;  the 
seat  should  have  the 
proper  height  (f  the  height  of  the  body,  according  to  Fahrner); 
the  top  of  the  desk  shoukl  have  a  slight  inclination;  the  back 
of  the  seat  should  be  suitable,  preferably  one  inclined  back- 
^^ard  with  corresponding  projection  in  the  lumbar  region^  or  a 
curved  back,  or  a  lumbar  rest. 
G— 4C 
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The  number  of  desks  constructed  on  these  principles  Is 
already  very  large  and  nearly  every  exhibition  shows  alt^-ni- 
tions  and  improvements.  We  must  always  remember  that 
these  changes  remove  only  a  part  of  the  objections,  and  we 
nmst  emphasize  the  necessity  of  sufficient  intermissions  in  in- 
struction, change  from  sitting  to  stand ing*  etc. 

At  home,  too,  attention  should  be  paid  to  the  correct  posi- 
tion of  the  children,  and  since  modei'n  cliairs,  even  if  made 
higher  by  a  hard  cushion^  are  hardly  suitable  for  children  at 
worki  it  is  preferable  to  give  them  chaii*s  specially  made  for 
them,  such  as  those  devised  by  Statlel,*'  Lorenz,*^  and  others, 
and  which  are  constructed  with  arm-rests  (Pansch**). 

Staffers  chau*  takes  the  place  of  a  domestic  school  S4*ar,  as 
it  is  only  necessary  to  place  on  a  table  an  ordinary  desk  top  W 
make  the  apparatus  complete.  With  some  slight  alteratiomi 
it  is  suitable  to  children  of  all  ages,  and  its  distinguishing  feat- 
ure is  a  back-rest,  convex  in  front,  corresponding  to  the  nor- 
mal lumbar  curvature,  four  to  five  inches  high,  intendiHl  to 
reach  in  general  from  tlie  upper  edge  of  the  sacrum  to  the 
lower  dorsal  vertebne.  The  height  of  the  chair  is  calcukiteil 
tor  the  average  height  of  our  tables,  and  as  the  child  grows 
the  legs  of  the  chair  and  the  foot-rest  are  coiTespondingly 
shortened  and  the  depth  of  the  back-rest  is  regulated  everj* 
t\vo  years, 

Lorenz's  work-chair  has  a  back-rest  reaching  to  the  upper 
end  of  the  doi*sal  vertebrie,  inclined  backwanl  at  an  angle  ofi 
lOiV^',  and  curved  to  corresj>nrid  with  the  n«^rmal  spine:  it  ts 
covered  with  clotli  or  plush,  A  movable  foot-rest  is  adapted 
to  the  front  legs.  The  height  of  the  chair  is  determincHl  liyi 
measuring  the  distance  of  the  olecranon,  the  elbow  bfing  bent 
to  tlte  surface  ui  tiie  seat  and  deducting  this  Ogure  from  tht* 
know^n  height  of  the  table;  by  pushing  the  chair  under  the 
table"  this  ilistance  can  be  easily  nuule  negative.  Loivnz  has 
also  made  his  chair  adjustable,  Viotli  as  regards  the  height  and 
the  back-rest;  the  several  slats  of  which  it  is  composi^d  can  be 
taken  off  and  regubted,  as  also  the  foot.-ri.*st. 

Others  combitic  the  back-rest  with  a  holder  carrying  axil- 
la rv^  crutches  for  keeping  the  sitter  straight  (Kuhn,**  Vogt,*^ 
Fiirst).  ChiUlJ'en  disposed  to  skoliosis  should  also  during  the 
day  be  made  to  rest  for  a  time  in  the  horizontal  position  on  a 
well-upholstered  liair  mattress;  for  the  flmt  indication  Is  un- 
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Tiin*deiiin^  of  the  spine  whose  resisting  power  is  weakened, 
and  special  catv  should  he  taken  that  t!ie  child  have  a  suitable 
bed.  It  is  best  to  advise  the  use  of  a  hard  mattress  with  a 
low  wed«:e-shapod  l>olster  for  tlie  head,  since  feather  beds 
and  particularly  hi^h  holsters  easily  lead  to  a  skoliotic  cur- 
vature. 

Further,  it  is  certainly  advisable  that  physicians  skilled  in 
the  i"ecof,niition  of  commencing^  skoliosis  should  he  attached  to 
schools  and  sliould  examine  the  children  several  times  during" 
the  year  (Lorenz)  in  order  to  infonn  the  parents  as  to  the  ex- 
istence of  the  atrection. 

As  to  the  actual  treatment  of  skoliosis,  winch,  of  course, 
should  be  instituted  as  eai-ly  as  possiVile^  the  object  is  to  shift 
the  unilateral  wei^ht-pivssure,  to  unburden  the  spine,  and  we 
may  distinguish  dynamic  and  mechanical  methe^ds.  Each  of 
these  has  its  advocates,  but  usually  both  methods  should  be 
combined,  and  neither  should  be  employed  exclusively. 

Unquestionably,  appropriate  g-ymnastics  are  very  effective 
in  commencing  skoliosis  and  are  not  only  invigorating*  to  the 
entire  system  but  act  especially  on  the  curvature.  In  chil- 
dren particularly,  by  means  of  certain  movemrnits  and  exer- 
cises, we  can  work  against  the  curvature,  and  counteract  any 
fixation.  In  the  main  those  positions  and  movements  should 
be  practised  which  tend  to  a  compensation  of  the  curvature, 
and  the  children  should  often  exercise  "self-righting/*  ^Ve 
should  i>articularly  recommend  exercises  with  rings  hanging 
from  the  ceiling  which,  under  certain  conditions,  may  be  at  un- 
etfual  height,  also  on  the  horizontal  pole,  trajveze,  ladder,  etc., 
especially  hanging  b}''  the  arms  with  backward  curvature, 
then  forward  and  backward  flexion  from  two  inngs  lianging 
from  long  ropes  the  feet  being  fixed,  eiiTling  with  tlie  rings, 
forward  flexion  between  two  vertical  poles,  upward  climbing 
with  the  liands  on  the  back  of  the  oblique  ladder  (Busch) — all 
these  are  appropriate  exercises;  so  are  the  lateral  (left)  rais- 
ing of  the  weighted  arm,  tlie  unilateral  deep  breathing  (the 
left  arm  being  raised  over  the  headj  the  right  resting  on  the 
hip)  recommended  by  Schildbach, 

In  view  of  the  fact  that  skoliosis  does  not  occur  in  persons 
who,  like  tlie  English  mtlkmaidSj  washerwomen,  etc.,  are  ac- 
customed to  carry  loads  upon  the  head,  Sayre  recommends 
bringing  the  patients  into  a  straight  position  by  making  them 
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walk  about  for  somo  time,  at  intervals  diuing"  tlie  day,  with  a 
book  on  the  head*  tlius  forcing'  them  to  balance  the  head. 

In  this  connection,  mention  should  bo  made  of  the  self-sim- 
pension  i*ecoin mended  by  Lee,  which  is  performed  for  fifteen  to 
twenty  minutes  several  times  daily  on  an  occipito-mental 
strap,  with  or  wnthout  the  aid  of  the  arms;  or,  better  still, 
lateral  suspension,  the  so-called  self-red ressement  by  laU'nil 
suspension  {Lorenz''**). 

Busch,*'  Eiilenbur^,®"  Roth,*^  Saetherberg,  and  others  have 
also  ascribed  givat  importance 
to  Swedish  g'ymnastics  with  as- 
sociated opposed  movements. 
These  include,  with  the  assist- 
ance of  a  specially  trained  per- 
son, different  simple  or  compli- 
cated mriTueuvres — rising*  from 
a  suspended  horizontal  position, 


Fioa.  ISO  ft  wul  b.-  Prnphjr lactic  tiyinuaiitics.        Fm.  laO.  -Tt«*|am*<-iniMil  of  flkotlDCir  1 
(After  Roth.)  Spme  by  LaU-nU  Sti#it>«'U«i*^  »^*1  ^* 

Feet.   (After  Loreoa; 


dextro-  and  dorso-flexion  with  raised  weig-hted-rod,  etc. — 
the  details  of  winch  can  be  found  m  the  works  cited.  Pi|?s. 
1*31)  a  and  b  show,  for  instance,  the  passive  tomons  of  the 
trunk  in  the  straddle  seat.  These  exorcises  are  to  be  pme* 
tised  with  mditary  accuracy  and  have  a  t«*rniinoUig\'  of  their 
own  (of  which  I  give  only  a  few.  e.g.,  left-ng^ht-stret^'h-scat* 
right*stretch-w\alk,  Wftsnpport-walk,  dorsal-ri^ht-lat«mU(lex- 
ion,  etc.),  and  are  intended  to  indicate  the  exact  movements 
which  set  siime  specijil  muscular  areas  into  isolated  action. 
Great  importance  attaches  also  to  passive  correcti%'e  movis 
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Tiients,  such  as  dki^oiial  pressure  iti  stretdicd  stispensinn,  hijcrh 
chest  8iisi»eiisioii»  straddle  seat,  etc.,  and  particidai'ly  lateral 
suspension  over  a  peculiar  apparatus  according  to  the  method 
reeoiriinended  by  Lorenz  and  represented  in  Fijcif,  130.  (Any 
carpenter  can  easily  construct  the  retpnsite  siinpJe  apparatus.) 

Between  two  vertical  posts,  a,  b,  about  four  feet  hi^h  and 
forty  inches  apart,  resting  on  the  franie,  c,  d,  e^f,  is  a  cross 
piece,  A,  which  can  be  set  at  any  height  by  wooden  pins,  g. 
The  centre  of  the  cross  piece  is  ^iveu  tlie  form  of  a  half-cyhn- 
der  by  superimposed  slats  and  is  upholstered  with  horse  hair 
or  covered  with  velvet  or  plush.  The  lialf-cyUnder,  /,  is  about 
thii-ty  inches  long  and  Ove  inches  broad.  One  cross  rod  of  the 
frame  carries  a  leather  strap,  /,  with  a  bandle,  A%  which  may 
be  buckled  at  any  desired  Iiei^'ht*  (A  cheap  substitute  for  the 
apparatus  may  be  formed  by  fasteninjir  a  cross  piece,  uphoh 
stered,  hetwer^n  two  door  posts,  top*tbcr  with  a  long:  rope  tied 
to  a  screw^  hook  in  the  floor,) 

The  patient  grasps  the  handle  with  the  left  hand,  places 
the  right  foot  on  the  step,  m,  and  then  lies  on  the  padded  cen- 
tre piece  so  that  the  prominent  crest  of  the  ribs,  i?,  bears  with 
its  giY^atest  convexity  vertically  on  the  pad.  Thus  the  skolio- 
tic  trimk  is  suspended,  as  it  were,  upon  the  costal  eminence, 
and  when  the  patient  allows  t!ie  foot  to  glitle  otf  the  step,  the 
body  re f presents  a  two*armed  lever,  so  that  tlie  recum'ation  is 
etrected  with  a  force  corresponding  to  the  weight  of  the  body, 
and  this  weight  may  be  increased  by  svis|iending  hags  of  shot 
from  the  ankles,  o  o,  after  the  patient  lias  become  accustomed 
to  the  latei-al  suspension,  Lorenz  points  out  that  lateral  sus- 
pension should  not  be  entrusted  to  the  child  before  it  has  be- 
come accustomed  to  the  correct  placing  of  the  trunk,  and  tluit 
the  position  is  correct  only  w^hen  the  right  diagonal  diameter 
of  the  thorax  is  vertical  to  tlie  pad.  The  liand  of  the  physi- 
cian may  mcrease  or  modify  the  force.  Lorenz  also  states 
that  the  first  attempts  are  pamful,  that  disturbed  respiration 
is  sonu^times  present,  and  that  weeks  elapst^  before  tlu*  patient 
becomes  sufhciently  accustomed  to  the  pi"oceilure  to  bear  it 
with  comparative  ease. 

Beeiy  ^^  has  devist»d  a  very  simple  apparatus,  essentially  in 
the  shape  of  a  long,  right-angled  frame.  Resting  on  two 
stout  posts,  it  may  be  revolved  around  a  central  axis,  has 
su|>erior  cross  rods  to  be  grasped  at  different  heights  by  the 
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patient,  and  has  two  movable  pads  which  can  be  so  applied  to 
the  body  as  to  eifect  diag-onal  recurvation.     By  depressing  tlit* 
upper  part  of  the  longitudinal  frame^  the  foiX!e  exeHed  by  the 
weight  of  the  btKly  can  be  graduated,  and  the  lenglJi  and  fr< 
quency  of  the  extnri.ses  are  regulated  by  the  endurance  t>f  tbj 
patient* 

Shaw  devotes  a  chapter  to  the  consideration  of  the  pro] 
sition  to  cure  curvatures  of  the  spine  by  friction,  kneading, 
and  shampooing,  together  with  a  picture  of  a  special  frictional 
roller.  The  advocates  of  the  myogenous  theory  of  caux's%e 
claimed  that  massage  with  electricity  and  gymnastics  wen? 
deserving  of  the  first  consideration  and  these  means  have  also 
been  employed  in  suspension  (P.  Vogt).  Of  late,  this  plan  has 
been  again  warmly  recommended,  especially  in  the  form  of 
pounding  and  rubbing  of  the  dor-sal  muscles  on  the  two  sides- 
massage  of  the  thorax* 

Landei*er  **  thinks  it  important  that  the  physician  shoidd 
perform  the  massage  himself  and  reports  striking  results  after 
several  weeks*  treatment;  so  do  KoUiker  and  others*  It  is 
advisable  to  cause  the  patient  to  wear  a  corset  in  the  intervals* 

In  order  to  strengthen  the  weak  dorsal  muscles  which  allow 
the  habitual  lax  attitude,  the  faradic  current  has  bi*en  recom- 
mended (L.  Vogt  and  others),  not  only  for  the  production  of 
vigorous  contractions  of  the  doi-sal  and  thoracic  muscles  with 
the  associated  increased  contractility  and  nutrition,  but  also 
for  obtaining  appropriat-e  positions  and  movements  in  isolated 
portions  of  the  spine* 

Impoi-tant  as  these  methods  are  from  the  standpoint  of 
prophylaxis,  and  in  the  treatment  of  commencing  skotiosis 
and  in  mobilization  of  advanced,  little  etTect  can  be  expected 
of  them  in  fully  developed  cases.  In  the  latter,  mechanical 
auxiliaries  nmst  be  resorted  to  which  are  based  either  on 
traction  and  counter-traction  or  pressure  and  counter-pres. 
sure.  They  may  be  divided  into  couches  and  portable  appani- 
tus  (corsets,  etc*)* 

It  is  of  the  utmost  importance  to  utilize  the  night*s  rest  In 
the  treatment  (all  the  more  because  one  disturbing  elemenf^ 
weighting,  is  eliminated),  and  the  first  care  should  be  to  pro- 
vide a  hard  mattress* 

A  simple  device  for  overcoming  the  curx-atui-e  is  the  Lons- 
dale-Bar well  suspensory  sling  (the  suspensory  belt)   (Littk% 
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Schildbachy  Busch  •^).  This  is  a  sling  hanging  by  a  rope  from 
the  ceiling  at  the  proper  height  over  the  bed,  int^  which  the 
patient  places  himself  on  the  convex  side,  whereby  pressure  is 
exerted  in  a  correcting  diagonal  direction  or  a  lever  effect  is 
produced.  Busch  and  Wolff  have  modified  the  method  of  lat- 
eral pressure  by  a  suspensory"  belt,  by  applying  the  belt,  hand 
wide,  to  a  special  support  (a  base  board  with  two  pair  of 
obliquely  ascending  iron  rods),  thus  making  a  suspensory 
frame. 

Its  only  drawback  is  that  its  effect  is  at  once  nullified  if 
t:he  patient  turns  in  it. 

Rest  for  several  hours  daily  in  a  hammock  can  also  be 
used;  for  instance,  in  right-sided  deviation  the  patient  should 


Fio.  m.'Beely's  Oouch  for  SkoUosis. 


Fio.  182.— Beelj'8  Couch.    (Representing 
the  Position  of  the  Patient.) 


lie  with  the  left  side  down,  thus  changing  the  concave  side  into 
t:he  convex,  that  is,  reversing  the  condition. 

Next  in  order  are  the  couches  for  skoliotics,  of  which  the 
one  de\ised  by  Beely,**  represented  in  Fig.  131,  may  be  adapted 
to  any  individual  and  may  easily  be  made  by  any  mechanic. 
Jb  a  right-angled  bed,  upon  which  the  patient  rests,  are  two 
excavations  for  the  head  and  pelvis  over  which  straps  are 
stretched;  four  smaller  boards  are  fastened  vertically  with 
angle-irons;  two  of  these  reach  from  the  axillae  to  near  the 
iliac  crests,  two  extend  to  the  middle  of  the  thighs,  their 
height  being  equal  to  the  sagittal  diameter  of  the  thorax. 
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The  boai'ds  are  i>axld(Hl  on  the  inside  and  those  for  the  Ihomx 
rest  on  but  three  points,  so  that  straps  can  easily  be  canitHi 
under  them*  Near  the  upper  outer  edge  each  has  Ave  or  six 
equidistant  buttons  for  attaching*  the  straps.  Two  buttons 
are  appHed  to  the  head  end  for  attaching'  a  neck-strap.  For  u 
patient  with  right  dorsal  left  lumbar  skoliosis  five  straps  are 
applied;  oidy  one  of  these  (4)  Is  of  leather  throug-hout»  the 
othei^  have  a  piece  of  stout  ridiber  interposed.  The  upper 
straps  run  from  rig:ht  above  to  left  below,  the  fourth  forms  a 
simple  suspensory  belt,  the  fifth  runs  from  left  above  to  ri^lit 
below,  and  when  the  patient  places  himself  in  the  ap|ianitus 
the  pel  VIS  is  fixed  by  two  transverse  straps,  the  neck  is  pnv 
vented  from  bending  to  tlie  left  by  a  well-pa ddetl  stnip>  and 
straps  exert  an  elastic  corrective  pressure  on  the  most  promi- 
nent parts  of  the  back*  A  low  pillow*  may  be  placed  under 
the  head. 

A  couch  wliich  is  larg'ely  used  is  tliut  of  Biihiing* — an  iron 
plate  carrying  pads  adjustable  by  screws  to  bear  a^irninst  the 
convexities  of  the  curvature.  Hiiter*s  modilication  ***  of  this 
appai^tus  still  has  its  advocates.  Schildbach  used,  instead  of 
the  wedge-pads,  traction  pads,  and  StalTeP'  has  devised  a 
combhiation  of  BiiJiring'  and  Schildbach*s  apparattis.  He 
used  the  wedge-pad  for  the  lower  cun^atun^  and  for  a  dorsal 
pad  a  broad  oblique  belt  connected  with  a  strongly  cur\'ed 
steel  spring;  all  these  parts  are  adjustable,  as  is  a  third 
padded  brass  plate.  When  the  straps  ai'e  buckled,  the  spring 
acts,  the  pad  is  pressed  in  front  against  the  ribs  and  a  rota- 
tory etfect  is  produceil  l>y  the  cond>ioation. 

A  vai'iety  of  appai-zitus  acting  by  traction  ami  coimter- 
traction  has  been  constructed  since  the  time  of  Hippocrateft, 
in  the  shape  of  the  extension  beds  of  Venel,  Heine.  Valenm*, 
Moneour,  Guerin,  Bouvier,  Pravaz,  Major,  Coles,  and  of  hei'H. 
Oil  these  the  poor  patients  were  formerly  tortured  for  yt*;ins 
without  effect,  so  that  Wildberger  justly  condemned  them. 
From  the  large  number  we  select  only  that  devised  by  Heather 
Bigg,  which  wUl  be  readily  undei^stood  from  Fig.  133  and 
wliich  permits  at  least  some  movements,  while  the  elastic 
appliances  exert  constant  traction,  coi'rectmg  the  cur\*atnre; 
and  we  also  show  the  simple  extension  frame  of  Beely  *'  which 
may  be  used  in  connt^ction  with  other  methods  (in  the  inter- 
vals of  rest ).     (See  Fig.  ti.) 
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The  imniorous  orthopedic  chairs  devised  since  the  time  iif 
Levacher  de  la  Feut!\y  luive  merely  an  liistoiieal  inten-st. 

Of  importanci\  ivspecially  for  static  skoliosis,  is  the  anti- 
static IreatTnent  which  aims  at  a  correction  of  the  lumbar  or 


Fia.  138L— Heftier  Bigg's  Extenalon  Bed. 

other  curvature  by  causing*  an  oblique  position  of  the  pelvis. 
By  the  interposition  of  a  cork  sole,  not  over  one  and  one  quarter 
inches  thick,  on  the  side  of  the  con%'exity  \ejj.,  on  the  left  in  left- 
convex  linnbar  curvature)  the  pelvis  is  made  to  incline  to  the 
ri^ht  and  the  curvature  is  compensated;  but  care  must  l)e 
taken  lest  bending'  of  the  knee  counteract  the  effect  of  the 
measure.  This  method  of  course  is  appUcable  onl^*  to  mobile 
skoliosis, 

Lorenz**  has  attained  very  eflTectively  the  simultaneous 
correction  of  the  dorsal  and  lumbar  curvature  in  the  erect 


fiti.  l^W— B*^t'ly'aErt«iisfoDFranie  for Skolloaiii, 

position  of  the  patient  as  follows:  A  well-padded  pelvic  fork, 
fastened  at  th*.'  pro^H^r  height  in  a  vertical  i*ost.  grasps  the 
pelvis  of  the  patient  at  the  level  of  the  spines  and  is  closed  by 
a  padded  strap. 
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,  By  placing*  the  k»ft  foot  on  a  rest  one  to  one  and  one-haT 
ini'hes  higii»  the  pi?! vis  is  depressed  on  the  rig^ht,  the  left-convex 
lumbar  skoliosis  is  bent  back,  and  the  thtii*ax  beiJi^  sum>unde<t 
by  a  padded  belt  and  fastened  to  the  vertical  pole^,  is  pix^ssed 
to  the  rig-ht  and  the  head  is  inclined  to  the  same  side.  It  is 
thus  possible  to  attain  correction,  and  after  frequent  ivpetition 
and  intensification  of  the  belt  action,  the  dorsal  skoliosis  may 
be  even  slightly  over-corrected.  By  wei^liting-  the  shoulders  hx 
a  collar  filled  with  shot  (fiO  to  fi5  lbs.),  a  marked  over-correc- 
tion can  be  elTected  (the  line  of  spinous  processes  being*  closely 
watched). 

In  the  sitting  position,  particularly,  it  is  possible  to  attain 
the  desired  end  by  elevating  one  half  of  the 
pelvis.  Yolkmaun  and  Barwell  have  devistnl 
for  this  pur|Htse  the  wt*n-kno\m  obhque 
seat  {Fi^:,  135)  to  which  Yog-t  has  added  a 
suspender.  This  seat  may  be  itnpro\*isod  by 
a  wed g"t**sh aped  obhf[ue  cushion.  According" 
•to  8tatrel,this  apparatus  can  be  easily  made 
portable  by  being:  attached  to  the  corst^t  in 
the  shape  of  a  small  wedge-shaped  bolst<»r* 

Konigr  and  others  i^conimend  testing:  the 
effect  of  the  oblique  seat  on  the  back  of  the 
patient  before  advising  its  continued  use, 

A  lady's  saddle  also  represtMits  a  simdar 
oblique  plane  and  under  cei*tain  Conditions 
riding    is    considered     appropriate    in    the 
treatment  of  skoliotic  female  patients. 

The  large  giT^up  of  portable  apparatus^  the  corsets  and 
^rdles,  which  merely  keep  the  spine  extended  or  are  intended 
to  act  by  measures  (pressure  and  counter-pressure)  specially 
directed  toward  correction,  must  be  conjoined  to  the  above  in 
the  more  highly  developed  forms;  but  we  must  not  restrict 
ourselves  to  their  use  and  neglect  g^ymnastics,  etc.  The  num- 
ber of  skoliosis  apparatus  is  enormous  and  their  close  descrip- 
tion would  flJl  volumes;  I  tlierefore  must  restrict  inys*»lf  to 
some  in  present  use,  especially  since  Fischer  ^^  has  only  re- 
cently published  a  careful  synopsis  in  histoncal  onler,  to  which 
the  reader  is  referred. 

The  appai^tus  which  acts  by  elastic  ti^action  devise*!  by 
Barwell  •'  has  the  advantage  of  gn*at  simplicity;  but  it  can 
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only  exert   elastic    lateral    pressure,  and   has    no    torsional 
power. 

In  the  elastic  traction  apparatus  (the  oblique  bandage) 
constructed  for  habitual  skoliosis,  the  line  of  traction,  rendered 
elastic  by  rubber  bands,  is  from  the  left  trochanter  to  the  pro- 
jecting" portion  of  the  ribs  and  from  there  to  the  left  shoulder. 
The  latter,  as  Busch  points  out,  may  have  an  injurious  effect 
by  drawing  the  left  shoulder  with  the  entire  trunk  to  the  right 
side — an  evil  which  Heather  Bigg  tried  to  overcome  by  adding 
an  axillarj'  crutch  ascending  on  the  left  side. 

In  Barwell's  elastic  spiral  bandage,  which  starts  from  the 
region  of  the  right  trochanter  where  a 
soft  leather  pad  is  fastened  by  a  perineal 
belt,  passes  obliquely  over  the  abdomen 
to  the  prominent  ribs  and  thence  to  the 
left  shoulder,  encircling  the  body  spirally, 
there  is  not  a  sufficiently  fixed  point  for 
the  force  to  act.  Sayre's  "^^  modification 
of  Barwell's  oblique  bandage — of  which 
the  author  himself  says  that  it  is  rather 
a  monitor  to  the  patient — and  which  con- 
sists of  the  addition  of  other  elastic  lines 
of  traction,  two  perineal  straps,  etc.,  will 
hardly  make  the  apparatus  more  useful, 
exerting  as  it  does  a  correcting  elastic 
lateral  pressure,  but  no  rotatory  power. 

By  his  elastic  spiral  bandage  (which 
has  not  yet  been  sufficiently  tested  in 
practice)  E.  Fischer  applied  elastic  torsional  traction  imme- 
diately to  the  body.  The  apparatus  draws  the  shoulder  cor- 
responding to  the  convex  outward  curvature  (hence  usually 
the  right)  downward  and  forward,  and  by  increasing  the 
pressure  on  the  convex  side,  restricts  its  growth. 

The  contrivance  has  the  advantage  of  being  cheap,  easily 
constructed,  permitting  gymnastics,  massage,  etc.,  while  caus- 
ing hardly  any  pain  from  pressure,  etc.  It  consists  of  a  leather 
(right)  shoulder-holder,  narrow  in  front,  becoming  rounded, 
and  deeply  cut  out,  which  is  intended  to  reach  the  mid-line  and 
to  cover  below  the  outward  curved  portion  of  the  spine;  it  is 
fastened  by  an  elastic  bandage  around  the  shoulder  of  the  con- 
cave side   (left) — Fig.   137 — whereby   this    (left)   shoulder  is 


Fio.  laS.— Barwell's  Spiral 
Bandage  for  Skolioeis. 


724 


Orthopedics  and  Orthopedic  Surgery. 


steadily  drawn  backAvard  but  not  downward.  From  the 
shoulder  belt  two  elastic  bandages  pass  which  leave  the  (rigrht) 
lireast  free,  extend  over  the  abdomen  to  the  (left)  thi^h  where 


Fio.  137.  — FtJi^'her's  Spiral  Band«gte'«  AppH^'l  with  );:\^s-A 
eirt»ct  to  th0  Girt  Repreaented  in  F>*^   ' :  ' 


Flo-  ia&— Btw]x*sSuii|xirtli^ 
Apparatus,  I^t4*rm]  VUfw 


they  are  fastened  so  that  when  the  left  hip  is  lower  the  pelvis 
is  constantly  kept  straight. 

The  ^*eat  majority  of  the  numerous  skoliosis  applianc 
consist  in  an  upholstered  pelvic  belt  which  forms  the  point  of 


Fto»  lap.— B«ely*»  Cowet 


Fxo. HO— The  Same, ftew  Vlev. 


support;  it  rt*sts  above  the  anal  fold  between  the  iliac  cf 
and  trochant*T  (occasionally  with  special  auxiliary  supparUll 
above  the  crests)^  and  is  buckled  in  front  over  the  symphyslsf 
pubis. 
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From  tins  ascend,  either  behind  or  also  laterally,  one  or  two 
steel  splints,  to  the  former  of  which  are  fastened  I»elts  or  pads 
for  the  corix*ction  of  the  costal  eiiinience,  and  to  the  latter 
axdlary  crutches  (props)  for  stretching*  the  spine.  HossaitU 
Tavemier,  and  othei's  have  been  mainly  instrumental  in  the 
inti-oduction  of  tlie  corset  treatment. 

Particularly  for  slight  cases  is  it  advisable  to  use,  in  ad- 

Idition   to    appropriate 

I  i^ymnastics,  ma  ssa^e . 
etc.,  simple  support inir 
apparatus  for  the  spine 
— corsets    made     of 

i  st  rongr  material,  fitting 

'well  at  the  waist,  and 
supphed  with  whale- 
bone or  steel  plates  antl 

'  arm  props.  Fig:.  I'^^A 
represents  a  suitable 
corset  of  the  kind  de- 
vised by  Beely,^  Fig. 
HO,  the  same  seen 
from  behind;  while 
Fi^.  138  represents  the 
mechanism   for   the 

.gradual   elongtition   of 

I  the  lateral  splint.    Ac- 
cord mg"  to  Beely,  it  is 
sufficient  in  most  cases 
to  model  only  one  late 
ral  splint  (for  the  con 
vex  Side  of  the  thoraxj 
and   have   the    other 
made  exactly  symmet- 
rical; in  grave  skolioses  a  special  model  must  be  made  for  each 
side,  and  the  length  of  the  arm  props  be  exactly  regulated. 

Beely's  axillary  proj\H  aiv  i*arely  lengthened  helnnd  above 
the  lat4»nil  splints,  and  in  fact  consist  merely  of  the  anterior 
half  of  the  ordinary  form  of  axillary  crutch,  and  end  in  axil- 
Ian;' straps;  they  are  made  either  of  quarter-mch  iixin  wire 

[padded  with  soft  felt  so  as  to  be  still  slightly  llexil»le,  or  of 

[square  steel  rods,  in  which  case  they  must  be  given  their  per- 


111  -  I-"--  i\  "s  Sn]n ->rlliiiit:  ri>r>*.'l  in  11  Titi^t*  of 
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TiiaDeTit  fonn  before  being  hardened.  The  lateral  splints, 
about  one-half  inch  wide,  nne-eig"hth  to  tliree-slxteenths  incb 
thick,  carry  only  the  extensible  arm  prop ;  the}'  are  but  sli^tly 
elastic,  pass  vertically  down  from  the  centre  of  the  axilla,  and 
above  the  crests  of  the  ilia  are  bent  forward. 

The  back  of  the  corset  is  pro\ided  with  vertical  elastic 
steel  splints  of  varyini^  lencrtli  and  thickness,  so  shap<Ki  as  to 
exert  a  correcting*  edVct  on  the  niost  prominent  parts.  At 
the  upper  end  of  each  lateral  sphnt  are  three,  at  the  lower 
ends  two  buttons,  and  at  the  level  of  the  waist  one  on  each 
side,  which  serve  for  fastening*  the  back  straps,  breast  straps 
(below  the  mammie),  and  two  abdominal  straps  (uniting-  the 


FiUH.  I43i  a  and  b.^Tlie  lAtMt  Form  of  B^ly*!  Oonet  fur  bkolii 


ends  of  the  lateral  splints).  In  front  and  behind  the  corset  is 
nu*de  to  lace;  the  anterior  splints  on  each  side  nf  thr*  lacing 
opeuiu^  consist  of  three  parallel  steel  wii*es  one-sixteenth  of 
an  inch  in  diameter,  inseited  above  and  below  in  a  small  mt«tal 
sheath;  they  bend  in  i\\\y  direction  and  hence  are  always 
closely  applied  to  the  body. 

Where  necessaxy,  elastic  traction  may  easilj-  be  added  oxtt 
the  greatest  convexity. 

The  hitest  modification  of  Beely^s  corset,  Figs.  142  a»  b,  haa 
two  lateral  splints  which  are  joined  only  on  the  left  side  \%y 
the  crutch;  the  dorsal  splints  are  almost  inelastic  in  liie  mid* 
die,  very  flexible  above;  at  their  lower  end  they  are  flat;  tlie 
lateral  splints  are  strongest  at  the  waists    The  upper,  medhin. 
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and  lower  parts  can  be  la<5ed  unequally  tight  (the  median  por- 
tion to  the  greatest  extent). 

The  belt  originally  devised  by  Hossard  aimed  only  at  re- 
dressing the  deformit3%  offered  no  support  to  the  spine,  and 
could  be  of  slight  use  owXy  in  simple  skoliosis,  but  would  be 
rather  injurious  in  more  complicated  forms  (Bouvier,  Volk- 
mann). 

Hossard's  belt  in  its  simplest  form  consisted  of  a  broad,  well- 
padded  pelvic  belt;  from  its  posterior  portion  ascended  a  stout 
median  iron  rod  as  far  as  the  shoulder;  it  was  movable  by  a 
toothed  wheel,  could  be  fixed  to  the  right  or  left,  and  carried 
small  buttons  on  its  posterior  surface.  The  buttons  ser\'ed 
for  attaching  padded  leather  straps  which  passed  in  a  semi- 
spiral  from  behind  over  the  prominent  shoulder  blade  and  the 
costal  eminence  to  the  front,  where  they  were  buckled.  The 
steel  rod  was  to  be  so  adjusted  as  to  bring  its  upper  end  to  the 
side  of  the  dorsal  convexity  alongside  the  spine,  crossing  the 
latter  obliquely;  the  straps  in  the  ordinary-  habitual  skoliosis 
were  to  be  so  drawn  as  to  shift  the  entire  thorax  to  the  left. 

Tamplin  '*  modified  the  apparatus  by  adding  an  axillarj^ 
prop  on  the  concave  side  of  the  curv^ature. 

Guerin  ^  put  a  hinge  into  the  posterior  rod  and  added  a 
corresponding  anterior  splint,  so  that  the  strap  between  the 
upper  portions  should  act  on  the  dorsal  curvature,  that  be- 
tween the  lower  portions  on  the  lumbar  curve. 

Mathieu's  apparatus,  similar  to  that  of  Duchenne,'*  devised 
especially  for  skolioses  succeeding  muscular  paralysis,  repre- 
sents a  belt  acting  by  elastic  cords;  the  lower  shoulder  is 
raised  by  an  axillary  prop,  and  the  deviation  is  counter- 
acted by  elastic  straps  which  may  at  will  increase  the  inclina- 
tion of  the  posterior  steel  rod  and  thus  prt»ss  the  broad  belt 
against  the  dorsal  convexity. 

Additional  more  complicated  modifications  have  been  de- 
vised by  Charriere  (ceinttire  It  pression  continue),  Wales,  and 
others. 

In  Brodhurst^s  apparatus  the  movable  dorsal  rod  is  united 
with  the  axillary-  props  in  the  region  of  the  shoulder  blades, 
from  it  extends  a  lever  with  large  pad  to  the  side  of  the  con- 
vexity where  it  exerts  inward  pressure,  while  the  lower  shoul- 
der is  surrounded  by  a  well-fitting  cap  of  rubber  which  is  fast- 
ened behind  to  the  upper  end  of  the  dorsal  rod. 
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Volkniann'^'  recoiniiiendedj  t^specially  X<\^  slifjlit  unilatr'init 
skoliosis  of  static  ori^^in,  u  situ  pit*  apparatus  wliich  consists, 
in  ordiniiry  rig^ht-stded  skoliosis,  of  a  pelvic  belt  with  U*ft 
thig-h  splint,  lt*rt  axillary  prop,  and  a  median  rod  with  slight 
spring  action  to  the  left.  From  the  upper  end  of  the  latter  an 
elastic  belt,  broad  enough  behind  to  inclose  the  entire  promi- 
nent part  of  tlie  back  and  the  .shoulder  blade  and  tht*n  becom- 
ing'narrower,  passes  over  tlie  abdomen  and  the  left  crest  of 
the  iUum  to  the  pelvic  belt,  where  it  is  fastened  behind  the  tro- 
chanter*  so  that  the  apparatus  exerts  a  slight  rotatory  elfect. 


Fia.  148.— Matliieu'n  MorUJIetLtUm  of  Hotsaard^i 
Belt  (for  Lef t-sLded  Skolioaia). 


l-iu.  H4.~StAirer»Jklt 


Finally,  a  very  simple  and  practical  modification  of  Hos- 
sard^s  belt  has  been  devised  by  Staffel.'*  He  employs  a  spiral 
rubber  handag?,  the  broad  end  of  wliich  spring's  at  a  right 
angle  from  the  upper  end  of  the  vertical  mast  which  follows 
the  outlines  of  the  body.  The  bandage  curves  around  the 
promment  (right)  dorsal  side,  passes  in  front  obliquely  over 
the  abdomen  to  the  oi>i>osifce  (left)  side,  which  it  surrounds,  and 
is  fastened  bi*htnd  by  two  straps.  The  mast  may  be  applied 
either  at  the  posterior  centre  of  the  pelvic  belt  or  to  one  side, 
as  it  can  be  shifted  along  a  slit  and  fastened  by  a  thumb 
screw  so  as  not  to  interfere  with  bending  of  the  body,  A 
spring  piece,  o,  is  placed  in  the  mast  at  about  the  level  uf  the 
lumbar  cui"\'e,  while  the  upper  end  rests  against  the  back  with 
slight  elastic  pressuix;,    A  thigh  strap  prevents  upward  dis- 
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plac4?ment  of  tlie  pelvic  belt  on  the  left  side,  and  where  the 
^*-ight  of  the  shoulders  remains  uneven,  an  axillary  prop  is 
added  on  the  concave  side. 

In  place  of  the  median  rod,  Eulenbur^,  Heather  Bigg, 
Chance,  and  others  recommended  two  masts  adjustable  by 
an  endless  screw  to  which  the  correcting  straps  or  pads  are 
fastenetl. 

One  of  the  most  extensively  used  appliances  is  that  of 
Qoldschmidt-Eulenburg  (Fig.  145)  with  spring  axillary  props. 


^^:*m.  145.— Apparatus  for  SkoHofds.  (After  (iohl- 
achmklt-EulenburK.) 


Fio.  146.- 


-8ctiildl>ach'g  Lateral  Traction 
Machine. 


^;  behind  it  carries  a  stout  steel  splint,  c,  reaching  exactly  to 
"^.he  centre  of  the  back  and  fitting  closely  to  the  body,  at  the 
^^niddle  and  end  of  which  is  a  toothed-wheel.  From  these  as- 
^i^end  to  the  right  and  left  round  steel  rods  which  can  be  given 
5^  lateral  motion  by  turning  the  screws  with  a  key  and  which 
^::arry  the  two  pads,  rf,  for  surrounding  the  convexities.  The 
^^>ads  are  movable  forwaixl,  backward,  up  and  down.  The 
Apparatus  may  be  stitched  into  an  ordinary  corset,  does  not 
^umoy  the  patient,  extends  the  spine  by  the  spring  axillary 
^^ropSy  and  is  intended  to  redress  the  curvatures  by  the  elastic 
;^ressure  of  the  pads.  One  modification  substitutes  elastic 
straps  for  the  pads. 

Another  group   of  apparatus,  like  S<'hildbach's  portable 
6—47 
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lateral  traction  machine,  applies  the  traction  or  pressure  more 
in  an  oblique  direction. 

In  ordinary  right-sided  skoliosis  the  left  shoulder  is  raised 
by  an  extensible  axillary  prop  which  forms  with  the  pelvic 
belt  an  angle  open  to  the  inside,  so  that,  before  the  chest 
straps  are  laced,  the  upper  end  points  away  from  the  thorax; 
after  being  laced  an  elastic  lateral  traction  is  exerted  from 
right  to  left.  A  strap  carried  over  the  left  shoulder  is  to 
prevent  deviation  of  the  pelvic  belt. 

Lorinser's  "^^  apparatus  is  also  intended  to  crowd  the  con- 
vexity of  the  dorsal  vertebral  curs^ature  toward  the  middle  line 
by  elastic  traction.  To  the  pelvic  belt  is  adapted  a  splint, 
movable  on  a  hinge,  along  the  opposite  thigh  (the  left  in  right- 
sided  dorsal  skohosis),  which  reaches  to  the  axilla  and  when 
fastened  to  the  thigh  by  straps  it  tends  to  deviate  to  the  left 
above.  If  fastened  above  by  a  broad  leather  belt  which  sur- 
rounds the  prominent  (right)  side  and  below  over  the  abdomen 
to  an  iron  tongue  connected  with  the  splint,  a  correcting  effect 
is  exerted.  Displacement  of  the  splint  is  prevented  by  a 
crutch-like  attachment  above,  and  an  axillary  prop  is  also 
applied  to  the  opposite  side. 

Another  apparatus  having  mainly  a  lateral  effect  (hence 
unsuitable  where  torsion  is  pronounced)  is  that  of  Goid- 
schmidt,^^  in  which  endless  screws  exert  pressure  on  two  pads 
on  racks,  applied  against  the  main  curvatures,  thus  aiming  at 
reduction. 

Of  more  importance  are  the  numerous  apparatus  acting 
also  upon  the  torsion. 

Langgaard's  ^^  apparatus  consists  of  a  well-padded  pelvic 
belt  composed  of  two  parts  and  closed  in  front  by  a  hinge;  it 
rests  by  two  steel  arches  on  the  crests  of  the  ilium.  On  the 
concave  side  is  an  adjustable  steel  rod  with  axillary  crutch 
and  from  it  extends  a  jointed  spring  arm.  At  the  end  of  the 
latter  is  a  pad  adjustable  by  a  ball-joint  to  any  portion,**  in- 
tended both  to  redress  the  torsion  and  to  exert  direct  pressure 
on  the  projecting  parts;  it  is  moved  by  an  endless  screw. 
For  producing  counter-pressure,  a  steel  rod  is  on  the  convex 
side  with  interposed  spiral  spring  for  adapting  it  to  the  move- 
ments of  the  arm ;  at  its  extremity  is  a  rounded  pad  for  the 
anterior  region  of  the  shoulder.  Straps  passing  over  the 
shoulders  help  to  fix  the  apparatus. 
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The  apparatus  devised  by  Heather  Bigg*®^  also  has  pres- 
sure pads.  From  a  hght  pelvic  belt,  somewhat  oblique  in 
front,  corresponding  to  the  inclination  of  the  pelvis,  ascend 
one  or  two  posterior,  well-padded  steel  splints  which  carry,  at 
the  level  of  the  shoulder-blade,  a  cross  rod  with  two  cur\'ed 
portions  which  surround  the  axillse.  At  the  proper  height  of 
the  dorsal  splint,  pads  are  fastened  which  exert  a  redressing 
effect,  through  spring  or  screw  pressure,  on  the  deviations. 
Chance  has  devised  a  simple  apparatus,  largely  used  in  Lon- 
don, which  for  slight  cases  consists  of  a  pelvic  and  lumbar  belt. 


Fio.  147.— Apparatus  for  Skoliosis.    (Atter 
Langgaard.) 


Fio.  148.— Apparatus  for  Skoliosis. 
(After  H.  Bigg.) 


xnedian  dorsal  splint  and  pad  against  which  the  shoulders  are 
J)ressed;  for  graver  cases  two  pads  are  added  for  the  dorsal 
costal  eminence. 

Another  apparatus,  devised  by  Heather  Bigg  for  grave 
^ases,  acts  mainly  on  the  torsion  and  aims  at  twisting  the 
thorax  on  the  pelvis  by  means  of  a  spring  ascending  on  the 
left  from  the  broad  pelvic  belt  across  the  mid-line  to  the  right 
^bove,  which  presses  by  a  broad  pad  upon  the  right  costal 
convexity.  Aufrecht  with  his  apparatus  endeavors  to  press 
1)y  one  pad  the  posteriorly  projecting  right  shoulder  forward, 
^nd  the  forward  protruding  left  shoulder  backward  by  an- 
other pad  (Fig.  149). 
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Of  the  numerous  pad  corsets,  Nyrop's  spring*  pressure  ma- 
chine^* is  justly  one  of  the  most  popular  and  is  prefei*able 
to  others  also  on  account  of  its  slight  weight. 

The  apparatus  consists  of  a  pelvic  belt  fix>jn  which  ascends 
in  tlie  inid-hne  of  the  hack  an  iron  rod  which  carries  above,  on 
an  adjustable  cross-piece,  two  axillary  crutches  ending*  in 
straps  for  fixation.  To  the  dorsal  vm\  are  fastened  an  equal 
number  of  steel  springrs  teiiduifr  outward,  /.p.,  convex  in  front 
(they  should  preferably  be  compound  sprin^^s),  each  of  which 
carries  a  movable  pressure  pad  and  these  are  fastened  in 
front  by  straps  so  that  the  pad  exerts  a  coiTecting  action  on 
the  convexity.  For  tlie  lower  (left)  shoulder  the  machine  is 
suppli*rnented  by  a  lateral  splint  which,  according  to  Jessen's 
proposal,  should  be  forked  below  and  be  arched  over  the  iliac 
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Fio,  149.— Apj«iraLU!J  after  Aufreclit. 


Fio.  isa— Cortiel;  After  Tr^loL 


crests,  bciny  fastened  at  the  pelvic  belt.  The  lumber  pad 
may  also  be  replaced  hy  an  elastic  strap  with  correspondingr 
obliquity.  Vog't  and  others  prefer  N\'i*op's  coi-set  to  any 
other.  As  for  tlie  ^^ood  results  attained  with  this  apparatus, 
the  reader  is  referred  to  Nyrop's  pai>er.** 

Collin's  apparatus  (with  pelvic  l>elt,  lateral  axillary  props 
united  by  a  metal  frame)  is  also  prnvidrd  w  ith  devices  for  ex- 
erting:  elastic  pressure  on  the  projecting  parts  of  the  body^ 
similar  to  the  apparatus  of  Trelat  and  Le  Fort,  the  lower 
parts  of  wlueh  consist  of  pliable  sheet  copper  closely  fitting- 
the  body,  or  of  shaped  leather. 

Some  of  these  apparatus  may  also  be  looked  upon  as  mod- 
ifications of  Hossard's  belt,  like  Mathieu  s  ai)paratus  after 
Trelat,  represented  in  Fig:.  160. 
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Staflfel,'^  too,  has  recently  devised  a  pad  corset  which, 
for  the  common  (right-sided)  skoliosis,  consists  of  a  pehic  belt 
of  sheet  steel,  an  axillary  prop  for  the  lower  (left)  shoulder, 
and  a  splint  extending  from  the  (right)  posterior  circumfer- 
ence of  the  pelvic  belt,  adjustable  by  an  endless  screw,  and 
provided  above  with  a  hollow  pad ;  in  other  respects  it  is  a 
strong  whalebone  corset  to  be  laced  in  front.  By  means  of  it 
we  can  exert  any  desired  pressure  on  the  posteriorly  project- 
ing ribs,  and  thus  produce  a  forward  twisting  effect;  while  the 
right  shoulder  band  being  drawn  tauter,  the  higher  shoulder 
is  depressed. 

In  the  latest  corset  of  Nyrop,  which  he  much  prefers  to 
the  plaster  jacket,  the  apparatus  is  provided  with  appropriate 
(jointed)  steel  springs  capable  of  exerting  pressure  on  the  body 
from  without  inward.  The  apparatus  is  removable,  but  may 
be  worn  day  and  night ;  it  may  also  be  easily  combined  with 
Levacher's  swing,  as  may  be  seen  from  Fig.  95.  The  appara- 
tus fits  the  body  as  closely  as  a  plaster  jacket,  and  thus  in 
many  respects  resembles  the  above-described  corset  of  Beely. 

We  maj^  gather  from  the  large  number  of  apparatus  for 
skoliosis  that  their  corrective  effect  is  by  no  means  prompt, 
and  some  authors  (Sayre,  Dally)  reject  them  all.  Sayre  at  all 
events  goes  too  far  in  rejecting  all  such  apparatus  as  useless 
and  as  merely  forcing  the  patient  to  bear  horrible  torments. 

At  any  rate,  their  disadvantages — that  they  are  expensive, 
cannot  be  used  long,  and  need  frequent  repairs — are  apparent 
in  most  of  them,  and  hence  it  is  easy  to  understand  the  delight 
which  greeted  Sayre's  announcement  that  he  had  found  in 
the  plaster  corset  applied  in  suspension  a  method  of  treating 
skoliosis  which  was  accessible  to  any  physician. 

But  soon  the  original  enthusiasm'gave  place  to  sober  after- 
thought, and  nowadays  all  that  can  be  said  is  that  the  plaster 
jacket,  applied  in  specially  redressed  position  and  made  re- 
movable, is  of  importance  in  skoliosis  only  when  used  in  con- 
nection with  other  treatment.  Plaster  jackets  worn  too  long 
may  act  injuriously  by  causing  atrophy  of  the  muscles,  etc., 
and,  important  though  they  are  for  kyphosis,  they  are  un- 
suitable to  slight  skoliosis,  and  DoUinger^'  has  demon- 
strated by  measurement  an  increase  of  slight  skolioses  in  the 
plaster  jacket.  Constructed  as  removable  retention  dressings, 
however,  they  are  of  importance  in  severe  cases,  seeing  that 
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thev  liberate  the  thoracic  ami  abdommal  orciins 
weight  of  the  trunk,  and  facilitate  the  equalization  of  the  cir-i 
culation.  The  plaster  of  Paris,  however,  should  act  here  only 
as  an  adhesive  material  for  the  bandag'es  and  meivly  b« 
rubbed  into  the  g^uze  rollers  (about  three  and  one-half  inches 
broad).  The  plaster  ma^s  cannot  be  employed ;  and  the  dresa 
big",  which  is  applied  over  a  tig'ht-fltting'  stockinet  shirt,  hai 
decided  advantag"es  over  others  in  that  it  sets  i*apidly. 

Silicate  of  soda  coi'sets  have  the  advanta^  of  being  mori 
durablis  but  the  flrst  bandages  applied  over  the  stockinet 
shirt  must  be  well  wrung'  out,  otherwise  the  silicate  penetnitea 
mto  the  shirt,  making  it  hard  and  rough,  and  possibly  givind 
rise  to  excoriations,  etc. 

The  application  of  the  corset  in  suspension  is  not  us  handji 
as  in  the  hammock  method  or  in  reduced  hitieral  position 
(Dornbliih,  Petersen/*  Friinkel)* 

Petersen  places  the  patient  as  follows:  The  legs  are  sup^ 
ported  on  a  table  as  far  as  the  trochanters,  the  lu*ad  restii  on 
a  pillow  on  another  table,  the  trunk  is  supported  only  at  thfl 
greatest  convexity  by  a  Barv\'eirs  slings  i.e.,  a  ti*iangulaHy 
folded  clotli  tlie  ends  of  which  aix?  fastened  to  a  cros^  ixk| 
which  is  drawn  up  or  let  down  by  pulleys.  After  the  position 
has  been  corrected  or  over-corrected  and  the  spines  padd< 
the  sling  is  included  in  the  plaster  dressing  and  the  endi 
cut  olL 

Lorenz  has  devised  definite  methods  of  applying  remo%'abl4 
plaster  dressings  for  the  several  forms  of  skoliosis;  they  ara 
intended  to  suppiement  the  ii»sult  attained  by  Uiethodical  cor- 
rection and  to  maintain  position;  thus,  for  prirnai-y  dorsal 
curvatui^e  theie  is  the  lateral  traction  dn*ssing  and  pressure 
dressing  (the  former,  of  course,  acts  only  against  the  latenil 
curvature  of  the  spine,  leaving  the  costal  cur^^ature  out  o! 
consideration,  while  tlie  latter  is  specially  directed  agitinst 
ribs). 

The  lateral  traction  dressing  (Fig.  151),  f.e.,  a  plaster  d 
ing  fixing  the  trunk  in  left  displacement  to  the  pelvis,  with 
the  addition  of  traction  at  the  tliigh,  is  suiUtble  to  somewhat} 
advancetl  piimaiy  dorsal  skoliosis  with  considerable  lateral 
displacement  of  the  trunk  on  the  pelvis  towani  the  righL 
Owing  to  the  disfigurement  caused  by  wearing  it,  it  is  appIi«Hl 
several  hours  daily  at  home,  in  such  a  way  that  the  lateral 
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displacement  is  quite  considerable,  forcing  the  child  to  active 
opposite  bending  of  the  spine,  while  for  use  outside  it  is  advis- 
able to  apply  a  less  conspicuous  dressing  which  causes  only 
slight  lateral  displacement. 

The  lateral  traction  dressing  is  applied  in  the  erect  posi- 
tion, the  pelvis  of  the  patient  between  trochanter  and  iliac 
crest  being  grasped  by  a  padded  pelvic  fork;  the  trunk  is  first 
brought  into  the  desired  position  or  fixed  \}y  a  belt  attached 
to  a  lateral  vertical  post  and  surrounding  the  thorax.  The 
Tight  arm  being  abducted,  the  plaster  dressing  is  applied.  It 
Teaches  above  only  to  the  point  of 
the  right  shoulder-blade;  on  the 
left  side  it  may  be  still  shorter. 
The  pelvic  folds  of  the  bandage  in- 
close a  two-armed  tin  plate  hav- 
ing grater-like  openings  and  bear- 
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ing  below  a  stout  ring;  to  the  latter  is  fastened,  after  comple- 
tion  of  the  dressing,  a  strap  arising  at  the  left  from  a  legging 
laced  to  the  thigh  which  serves  to  prevent  displacement  of 
the  left  lower  edge  of  the  dressing. 

The  pressure  dressing,  which  is  directed  especially  against 
the  torsional  changes  of  dorsal  skoliosis,  is  applied  by  Lorenz 
like  an  ordinary  Sayre's  jacket ;  the  patient  being  suspended  in 
Beely's  sling,  and  the  pelvis  being  fixed  by  a  fork,  a  (Fig.  152), 
so  as  to  prevent  rotation  of  the  body.  The  dressing  reaches 
to  the  angle  of  the  shoulder-blades,  the  flat  parts  of  the  thorax 
having  previously  been  padded  with  felt  placed  under  the 
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stockinet  shirt.  Over  the  most  proinineiit  points  thick  felt 
|khIs  are  fastened  to  the  innei*  surface  of  the  dressing,  which, 
when  completed,  is  laced  in  suspension.  Thus  pressure  is  ex* 
erted  in  the  rig^ht  diagonal  diameter,  whili*  dilatation  of  the 
thorax  is  permitted  m  the  shortened  left  diag'onal  diameter. 

It  is  easier  to  effect  correction  (or  fixation  of  the  affected 
se;£:rttient  in  a  position  ojiposed  to  the  curvature)  in  cas<*  of 
lion  bar  skoliosis,  by  using-  a  still  lower  and  hence  less  trouhle^ 
some  removable  plaster  dressing.  This  dressing  Lorenz  rec* 
omtnends,  as  the  "'belt  dressing^/*  for  primary  lumbar  skoho- 
sis,  and  at  the  same  time  it  has  a  correcting:  ettect  on  the 
coQimencingr  secondary  curvature  of  the  dorsal  segmient. 

This  drc^ssing-  is  also  applitnl  in  the  erect  position.     In  left 


lumbar  skoliosis  the  left  side  of  the  pelvis  is  raised  by  elevat- 
ing the  foot  three-fourths  to  one  and  a  half  inchen  high,  is  fixed 
by  the  pelvic  foi'k,  the  ti-unk  is  incliived  to  tbe  left  and  sup- 
port.ed  by  a  paddi'd  axillary  crutch.  Tlus  posit  ion  the  patient 
can  readily  maintain  for  fifteen  to  twenty  minutes;  then  the 
plaster  dressing:  IS  applied  in  the  usual  manner  and  thus  the 
lumbar  sjiiiie  is  maintained  in  a  rig"ht-convex  position;  in  left- 
inclination  of  the  trunk  the  di^ssing  is  applied  or  laced  from 
tlie  riglit  side. 

Karevsslci,^'  at  Israers  instigation,  i*ecom mended  corsets 
made  of  ciose-meshed  galvanized  wire  netting,  or  plates 
foi*  the  anterior  and  posterior  surface  of  the  trunk,  with  proper 
oiM'uings  for  the  arms  and  moulded  to  fit  the  marnma*;  they 
are  accurately  fitted  to  the  patient  in  suspension  or  otlier- 


Orthopedics  and  Orthopedic  Surgery.  737 

wise.    These  wire  plates,  the  borders  of  which  are  lined  with 

strong  adhesive  plaster,  are  united  into  a  corset  by  means  of 

a  silicate  of  soda  bandage  which  is  applied  in  suspension. 

After  twenty-four  hours  the  corset  is  opened  at  the  side  and 

removed,  When  the  edges  are  bordered  with  soft  leather,  one 

larteral  edge  is  provided  with  hooks  for  lacing  (with  rubber 

cord),  the  other  is  made  flexible  b^'  a  stout  strip  of  leather, 

a^nd  on  each  shoulder,  front  and  rear,  hooks  are  affixed  for 

Silastic  shoulder  straps  (a  piece  of  rubber  two  inches  wide,  with 

I>erforated  leather  straps  at  each  extremity). 

These  wire  corsets  are  said  to  be  preferable  to  the  plaster 
j^u^ket  on  account  of  their  better  fit,  light  weight,  porosity, 
^^id  durabihty;  only  a  close-fitting  stockinet  shirt  should  be 
^^?v-om  underneath;  they  should  be  removed  at  night  and  ap- 
I>lied  in  the  morning  in  suspension. 

Of  still  simpler  material  are  Bemhardi's  pasteboard  corsets 
'^^hich  may  be  reinforced  with  splints,  and  Vance's*^  paper 
J^^ket  which  is  formed  of  strips  of  brown  paper  glued  to- 
-S^ther, 

Corsets  of  plastic  felt  have  also  been  used.  They  are 
^liaprt  directly  on  the  body  or  on  a  model;  but  they  are  much 
inferior  to  steel  spring  corsets  and  are  valuable  only  in  case 
Of  skoliosis  of  the  third  degree,  in  which  some  supporting  ap- 
^K^aratus  must  be  worn  for  pre\*enting  neuralgic  pains;  the^' 
-^^re  applied  in  suspension. 

DEFORMrriES  OF  THE  ThORAX. 

Pigeon  breast,  pec<w5  carinatuin  s.  gallinatum,  is  the  term 
^^pplied  to  a  characteristic  deformity  of  the  thorax  (with  or 
^%^thout  implication  of  the  spine),  in  which  the  anterior  ends 
^:>f  the  ribs  are  bent  inward,  the  sternum  and  costal  cartilages 
X^roject  in  the  shape  of  a  keel,  the  thorax  being  enlarged  in  the 
^^agittal  diameter,  and  narrowed  in  the  frontal  diameter. 

The  costal  cartilages  being  bent  inward  with  concavity 
<iirected  forward,  a  sulcus  is  formed  on  both  sides  in  front  of 
^he  thorax. 

The  deformity  usually  depends  upon  rachitic  softening  of 
tihe  bones,  but  other  processes  may  be  concerned  in  the  etiol- 
ogy* though  more  rarely,  and  Eulenburg,  e,g,,  distinguishes: 
Pectus  carinatum  rachiticum, 
"  "  €»x  gibbositate, 

'•  "  paralyticum. 
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Thiit  pigeon  breast  is  amon^e:  the  most  frequent  of  mrhiii, 
i)ef  or  initios  is  sliown  by  observations  such  as  those  of  CiiaiM  ♦ . 
who  obserxed  156  cases  among  000,  Besides  primary  local 
softenirijs:  of  the  bones,  there  are  a  number  of  other  causal 
conditions  to  be  considered,  such  as  those  which  pit* vent  the 
free  enti-ance  of  air  into  the  thorax,  especially  attacks  of 
spasm  of  the  glottis  associated  with  soft  occiput  (Elsasser); 
fur  ill  these  cases  the  glottis  does  not  open  far  enough  to  p<*r- 

mit  the  ingress  of  air 
with  sufl!cient  rapidity 
t  o  meet  the  sudden  en- 
largement of  t  he  thorax 
liy  the  action  of  the  dia- 
[ihragm.  The  air  pn*s 
suiv  then  acts  on  the 
sides  of  the  thorax  and 
c"  r  o  w  d  s  tJie  weakest 
portions  inward  (Jen- 
ii(*r,  etc.).  Besides 
spasm  of  the  glottis^ 
there  are  other  condi- 
tions in  which  the  ex- 
pansion  of  the  thorax 
IS  not  accompanied  wit  h 
sufTleient  dilatation  of 
the  lungs;  paralytic 
states  (after  whooping 
rough,  etiC.)  are  alj*o 
1 1 1  i »n  1  inned  as  etiolog- 
ical  factoi's,  as  well 
as  enlarged  tonsils 
(Shawi. 
Further  still  the  lateral  pressure  of  the  anns  upon  the  chc 
maj^  play  a  part  in  the  formation  of  pigeon  breast. 

With  reference  to  the  symptoms,  we  observe  here,  toST 
widely  dilfering  grades  of  the  deformity,  nnd  in  the  higher  of 
these  the  lateral  flattening  of  the  thorax  with  the  keeMike 
projecting  sternum  and  flattened  costal  cartilages  which  form 
a  real  hunch-breast  constitutes  one  c»f  the  most  t^^rrible  disfig- 
urements (Fig.  155),  The  thorax  at  the  same  time  is  consid- 
erably shortened  in  its  transvei*se  and  lengthened  in  its  sagit- 


Fio.  155.  —  Sevrre  rigi^ii  Urvustwith  Pamlync  Lor- 
dnsiit  anti  Kyphosis;  Bilateral  fipouraneoti«  Luxatiim 
of  the  mp 
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tal  diameter,  its  capacity  is  absolutely  diminished,  and  hence 
in  the  graver  cases  some  dyspnoea  is  rarely  absent,  especially 
if  spinal  curvatures  coexist. 

The  progrnosis  is  favorable  only  in  the  slighter  grades  in 
early  infancy,  since  in  the  course  of  growth,  after  the  rachitis 
tkSi&  run  its  course,  a  spontaneous  compensation  of  the  de- 
formity is  here  also  possible;   in  the  higher  grades,  of  course, 
fclne  prospects  of  improving  the  deformity  will  become  worse. 
The  treatment  (in  addition  to  being  anti-rachitic)  must 
ciounteract  the  narrowing  of  the  thorax  by  appropriate  active 
^:asercises  and  gymnastics  (some  exercises,  such  as  rowing,  are 
*x«re  specially  recommended)  and  by  stimulation  of  the  inspi- 
^•^*^tory  muscles  (baths,  cold  affusions,  etc.). 

Of  course,  circular  bandaging  of  the  thorax  cannot  be  re- 
*^orted  to,  but  the  application  of  weights  (shot  bag,  etc.)  to 
^lie  anterior  surface  of  the  chest  in  the  dorsal  position  may*  be 
"tiTied.  Passive  exercises  may  be  performed  methodically  sev- 
eral times  daily  and  be  productive  of  good  results;  only  rarely 
Mrill  resort  be  necessarj^  to  more  complicated  apparatus  which 
Approximate  the  sternum  to  the  spine  by  elastic  pressure 
^Without  touching  the  lateral  wall  of  the  thorax. 

In  comparison  with  pigeon  breast,  other  deformities  of  the 
tihorax  are  of  minor  importance.  A  characteristic  deformity, 
also  usually  due  to  rachitis,  is  t\iG  pectus  excavatum  with  de- 
pressed sternum  or  in-drawn  praecordium  (similar  to  that  oc- 
curring as  the  result  of  some  occupations,  as  in  shoemakers, 
etc.).  These  varieties  are  entirely  beyond  the  reach  of  treat- 
ment. 
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ORTHOPEDIC  AFFECTIONS  OF  THE  EXTREMITIES. 


I.  Contractures  and  Ankyloses, 

The  tenii  ankylosis  {froiu  ayxtM**^,  crooked  *)  (Fivnch,  roT 
deur  artivuluire,  aurhytose;  German,  Geienksteifigkeit.  Ge- 
lenkvertvachsnny;  ItaliLin,  anchilosi)  designates  that  condi- 
tion  in  whitii,  tiiroug-li  adliesions  or  other  alterations  within 
or  without  a  joint,  its  niobiht y  is  partly  or  entirely  arresteil. 

It  is  eustomaiy  to  distinguish  eomplete,  true,  bony  anky- 
losis, wiiere  the  articulations  are  united  by  bony  adhesions 
(synostosis)  and  where  mobility  is  therefore  completely  ar- 
i^sted,  and  false,  partial,  fibrous  ankylosis,  in  which  the  ad- 
hesion is  effected  by  connective  tissue  imd  a  partial  mobility 
is  retained.  Some  distingiush,  in  addition^  cartilaginous  anky- 
losis which  arises  mainly  from  inflammatory  processes  in  the 
neighborhood  of  joints,  resulting  in  gradual  oblitei*ation  of 
the  synovial  membrane^  and  in  which  the  cartilaginous  layers 
at  first  remain  intact,  but  become  sulisequently  adherent  and 
atrophic. 

Bridge-like  ankylosis  is  the  term  applied  to  the  condition  in 
which  the  ends  of  the  articulations  are  united  only  by  .some 
flakes  of  bone^  which  usually  correspond  to  the  ossiBe<i  libi'ous 
ligaments  or  muscles,  as  for  instance,  the  anterior  longitudinal 
ligament  of  the  spine,  the  brachialis  internus  at  the  elbow,  etc, 

Furtherniure,  we  may  distingidsh  sti^aight  or  angular,  sim- 
ple or  complicated  {e.g.,  associated  with  luxation)  ank^'losis. 

In  general,  the  term  ankylosis  is  understood  to  mean  the 
condition  of  absolute  immobility  {iifimobilitas  cotnp(icfa)  of  a 
joint,  while  diminished  uiobility,  pathologically  restiicted  ex- 
cui'sion  of  motion  (mobih'tas  incouiplefa)  is  designated  as 
contractui-e  (pseud-ankylosis,  rigiditiia  artic^iii).  The  latter  is 
divided  into  the  arthrogeuous,  /,e,,  that  due  to  changes  in  the 
articular  apparatus,  into  the  neui'o-myogenous,  /.e.,  that  due 
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t:o  alterations  in  the  muscles  or  their  inner\*ation,  and  into  the 
<ricatricial  which  are  caused  by  cicatricial  processes,  the  con- 
t>raction  of  cicatrices.  We  will  speak  of  the  neuro-myoj^enous 
<rontractures  mainly  under  the  head  of  deformities  produced 
T>^'  paralytic  conditions,  etc.,  and  we  are  at  present  chiefly  con- 
<remed  with  the  arthrogenous  contract\ires,  and  with  those 
<i  ne  to  patholog^ical  processes  around  the  joint  (peri-articular) 
^x^hich  include  also  the  cicatricial  contractures. 

Congenital  contractures  and  ankyloses  as  the  result  of  ar- 
^nested  development,  or  in  consequence  of  inflammatory'  pro- 
<^^sses  in  utero  rarely'  come  under  observation.  We  find,  how- 
^^^Tr,  for  instance,  in  the  Histoire  de  VAcademie  des  Sciences, 
X  T16,  the  description  of  a  child  ag-ed  twenty-three  months  with 
<^omplete  ankylosis  of  the  entire  skeleton. 

Ankylosis  is  observed  much  more  frequently  in  gring'lynioid 
joints  than  in  others;  usuaUj"  it  is  found  in  a  single  joint, 
^^''^rely  in  several.  Cases  like  that  reported  by  Conner  {de 
^^tupendo  ossium  coalitu),  in  which  there  was  an  almost  uni- 
"V-^rsal  ankylosis,  are  very  exceptional. 

As  to  the  causes  of  contractures  and  ankyloses,  they  may 
^xise  gradually  from  simple  non-use,  especially  in  elderly  per- 
^fc^ns,  as  haaibeen  demonstrated  b^^  Menzel,^  Paget,  Reyher,' 
^nd  others.  '  An  interesting  example  is  furnished,  among 
others,  by  the  Indian  fakirs  who,  for  the  sake  of  penance,  often 
^^^*«main  for  years  in  one  position,  and  whose  joints  are  said  to 
^^^ecome  frequently  ankylosed  in  such  an  attitude.  In  such 
^^^^uses,  there  occurs  not  onlj^  muscular  contracture,  the  inser- 
tion points  remaining  permanently^  approximated,  but  also 
^K^roliferation  of  the  vascular  s^^novial  processes,  and  charac- 
%i«ristic  changes  of  the  cartilage,  especially-  at  the  points  where 
^he  articular  surfaces  no  longer  touch ;  and  here  some  part  is 
^Iso  played  hy  the  first  motions  made  after  prolonged  i*est, 
"Vrhich  then  act  as  an  inflammatorv'  irritation  (Volkmann^). 

The  great  majority  of  cases  originate  in  articular  affec- 
tions. Indeed  most  of  the  deeper  articular  processes  lead  to 
eontractures  or  ankylosis  of  the  joint.  The  process  is  usually 
"this — after  destruction  or  perforation  of  the  articular  carti- 
lage, the  granulations  on  the  surface  of  the  two  extremities 
Y)ecome  adherent,  and  during  recovery  firm  fibrous  adhesions 
are  gradually  formed,  which  later  may  become  ossified.  Or 
else,  as  the  result  of  inflammatory-  irritation,  spicula  of  bone. 
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stalael  ite-like  osseous  proliferations  develop  and  int^rfen?  ^ 
motion,  or  lead  to  complete  adhesion  (Fig»  15(»).  Tlio  i« 
various  aHicular  affections,  especially  of  tubeTTulous»  rheu  « 
tic,  hut  also  of  gouty,  ^^onorrheal,  syphilitic,  puerperal,  ne» 
tic^  etc,  nutuie,  may  thus  lead  to  ankylosis;  and  iitanj^^ 
these  articular  affections  have  a  particularly  marked  teiidez: 
to  cause  multiple  ankyloses,  especially  the  ^sronorrheal  n 
rheumatic.  luflamniatory  processes,  traumata,  etc*,  in 
neiglihorhood  of  the  joint,  may  also  ^ve  rise  to  ankvlo- 
Plilej^mons,  phleKiuonous  erysipelas  which  causes  eJCteiu$' 


iwith 
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^y  of 

mi 

the 
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Fio.  Ifrfi.  Ankyl'»si«  of  the 
Kfir«  with  SubluxAtiuri  (Srt' n 
from  Bi^hliid). 


Fto.  157.— Fibrous  AnlQictfdfl  of  th«  ] 
Tu^ierculuus  RemoAnt  in  the  Coo^jrle  at  Use  ] 
[Oulx.> 


necrosis  of  cellular  tissue,  hums,  etc*,  followed  by  consider- 
able cicatricial  contraction,  cicatricial  contractures,  fractures, 
etc.,  near  the  joint  aix^  of  particular  importance  as  causal  fac- 
toids. Slorbid  processes  in  the  umscles,  e.g.,  so-called  mffo^i- 
tis  ossificans,  may  cause  extensive  ankyloses. 

In  the  majority  of  cases  these  etiolog^ical  factor's  ai^  com* 
bined,  e.g.,  in  tln^  flng'er  contracture  occurinng-  fnt»qucntly  in 
consequence  of  ^ngrenous  forms  of  panaritium,  the  loss  of 
the  flexor  tendon  and  cicatricial  contractions  and  adhesions 
around  the  joint  playini?  a  part  in  the  abnormal  position. 

The  patholo^'-ical  anatomy  of  ankyloses  allows  the  differ* 
entiation  into  ankylosis  spuria  (fibrosa,  canilaginea,  o«8ua)> 
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also  into  synostosis  and  ankylosis  extracnpsularis  (bony-Tirid^cre 
ankylosis).  Usually  the  real  osseous  a*llH*sioii  is  pret-eded  by 
a  stage  of  fibrous  or  cartilaginous  ankylosis,  and  tlui  fiatho- 
logical  conditions  found  vary  according  to  the  stage  or  dura- 
tion of  the  affection. 

Chronic  ankyloses  may  lead  to  adhesions  so  uniformly  (irm 
tliat  it  is  liardly  possible  to  recognize  any  demarcation  of  tho 
bones,  either  on  the  external  surface  or  in  the  internal  struc* 
ture;  frequently,  wliere  the  intlamiriatory  prticess  is  still  pn-s- 
ent,  the  synostotic  bones  are  covered  witli  numerous  stalaeti* 
tic  ftne  bony  needles,  etc.,  which  are  inclosed  in  a  more  or  less 
firm  cicatricial  mass  (Fig.  15ii). 

An  impurtant  fact  is,  that  in  ankylosed  joints  morbid  de- 
posits are  often  included,  e.g,^  tuberculous  foci,  which  in  case  of 
trauma,  etc.,  may  cause  a  relapse  or  a  fresh  eruption  of  the 
disease.  As  a  rnle,  the  form  of  tlie  joint  is  much  altered,  and 
cases  are  nire  in  which  the  alTected  bones  appear  only  as  if 
connected  by  bony  substanc*%  and  otlierwise  unchanged. 

Tlie  muscles  which  are  tlirown  out  of  action  by  the  anky- 
losis are  usually  more  or  less  atrophic,  in  chronic  total  anky- 
loses they  are  often  fatty  degenerated  throughout;  the  growth 
of  the  alTi^cted  hjiib  is  more  or  less  markedly  stunted,  accord- 
ing as  the  morbid  process  has  occurred  early  in  life,  and  has 
implicated  the  epipliyses  or  not. 

The  symptoms  of  ankylosis  consist  in  the  greater  or  less 
loss  of  mobility,  occasiouat  major  or  minor  deformity,  and 
furtlter  in  secondary  or  compensatory  distuiiiances. 

A  positive  diagnosis  of  the  condition  can  only  be  made  in 
narcosis,  since  invoinntary  contractions  of  the  muscles,  etc., 
may  simulate  contracture  or  ankylosis.  Anaesthesia  will  also 
permit  the  recognition  of  the  kind  uf  ankylosis;  for  instance, 
if  in  case  of  bony  ankylosis  one  hand  is  placed  above,  another 
beneath  the  airected  part,  a  peculiar  sensation  of  rigidity  is 
imparted  when  passive  movements  are  attempted.  Immobil- 
ity alont*  is  by  no  means  a  sign  of  bony  aid^ylosis.  In  exam- 
ining without  anaesthesia,  it  is  to  be  noted  that  gentle  manip- 
ulations (the  patient's  attention  being  diverted)  facilitate  the 
diagnosis,  since  forcible  moven^ents  readily  cause  reflex  con- 
ti'actures, 

Hanson*  relates  a  case  in  which  a  hospital  physician  had 
diagnosticated  ankylosis  of  the  hip  of  a  child;  hut  another 
U— 48 
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physician,  present,  by  directing"  the  child's  attention  to  &b^  ^some 
other  subject,  easily  demonstrated  the  mobility  of  the  joimr^-  •^^• 

At  the  present  time,  the  prognosis  of  ankyloses  and  -  ^*^^' 

tractures  is  generally  favorable,  for  it  is  possible  in  most  cs.  ""-^^  ^'^^^*^ 
to  cure  the  condition  by  apparatus,  massage,  manipulati  i.  Jtions, 
etc.,  and  if  necessary  by  operative  methods  (which  have  ^^^  ^- 
come  justified  only  since  the  advent  of  antisepsis),  or  at  Ic^  ^  ^^^^^ 
to  give  the  limb  a  position  most  useful  to  its  function. 

In  the  way  of  treatment,  mention  should  first  be  made^  ^^^  ^^ 
proph3'laxis,  which  consists  in  the  correct  treatment  of  ^^ 

rather  frequent  joint  atfections,  fractures,  et€.,  that  is  to  stf^  ^*^.^'» 
the  diseased  joint  should  always  be  fixed  in  its  most  usei:^"^=^''"* 
position  (e.g.,  elbow  flexed,  knee  and  hip  extended).  In  g  ^3^"* 
eral,  the  fixation  sliould  not  be  continued  too  long,  but  be  sr  se^^W 
plemented  at  the  proper  time  b}'^  massage,  manipulatio  ^^^^  ^'^^^ 
frictions,  passive  and  active  movements,  etc.  Where  cicat^"  -^^''^ 
cial  contraction  is  anticipated,  this  should  be  counteracted  -*  "*^' 

appropriate  position. 

The  treatment  aims  at  stretching  the  contracted  parts,      -«-*'  ^ 
making  the  ankylosed  joints  movable,  or  at  least  as  useful        *  ^^ 
possible  functionall3% 

Tlie  milder  measures,  gradual  (elastic)  traction,  massagg:^^  ^^* 
etc.,  can  be  successfully  employed  only  when  the  adhesion:  ^^^^-*^ 
are  not  too  firm.    The  great  number  of  ingenious  appliance  *^^  ^^ 
devised  for  the  treatment  of  contractures  and  ank^^loses  cue  ^-^^ 
sists  usually  of  two  excavated  splints  for  receiving  the  i>^  ^\1^ 
spective  parts  of  the  limb,  made  adjustable  at  the  desire*:;^^*'"^^*^ 
angle  by  screws,  etc.      Where  it  is  necessary'  to  change  a  ^^      . 
angular  position  into  a  straight  one,  the  commonest  methodJ^^^^"^ 
are  simple  extension  by  weights,  according  to  Volkmann,  o^-^     ' 
elastic  traction  appliances.    Where  mobility  is  aimed  at,  th»  ^        -  ^ 
splints  are  made  movable  on  each  other  by  a  cord  running  ^  ^ 
over  a  pulley,  on  a  higher  level,  as  in  Bonnet's  automobile  ap^^     _\^ 
paratus.     Elastic  traction  may  also  be  used  for  this  purpost^^^ 
by  being  made  to  act  alternately  in  the  direction  of  flexion  and-^  ^^^ 
extension.     Reibmayr  and  others  have  devised  such  appara—  ^^ 
tus.    Figs.  158  and  159  show  a  simple  apparatus  for  restoringsS^    ^ 
mobility  to  the  elbow  joint  (a  hinge  joint  is  inserted  at  A)^  ^  '^' 
Since,  however,  these  methods  are  slow  in  action  and  without-::^^  *^ 
effect  on  the  firmer  adhesions,  it  was  but  natural  that  elTorts*^^^ 
were  early  made  to  break  up  the  ank^iosis  forcibly,  or  to-^^^ 
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overrome  an  abnormal  aiig:iilar  iKisitioii.  It  is  mainly  since 
the  time  €*f  Louvier,  who  performiHl  forcible  red resstnnent  with 
a  machine  of  his  own  invention,  that  we  can  speak  of  a  sepa- 
rate method  of  "I'edressemont  brusijne"  or  'Miriseiiient  forc6" 
(artliroclasm),  i.e,^  a  rapid,  foi'crd  correction  of  tlie  position 
— a  procedure  perfected  cliiefly  by  Dietlenbach,  Langenbeck, 
Pahisciano,  and  fiihers,  Brisement  force,  however  (with 
whicli,  by  the  way,  Louviei*  did  a  ^ood  deal  of  mischief,  as 
shown  hy  some  autopsies),  only  foniid  ^^'^enei'iil  acceptance  after 
the  introduction  of  ana\sth<*sia.  As  a  I'ule,  the  manual  power 
of  tlie  suFjireon  sufhceSj  but  the  osteoclasts  which  we  have  al- 
ready described  (Coitin,  Roliin,  Beely,  etc)  may  likewise  be  used. 
The  aim  is  to  start  the  movement  in  accordance  with  the  nor- 
mal axis  of  the  joint,  so  as  to  avoid  infractions  or  fractures.  It 
is  particuhirly  important  that  the  force  should  not  act  too  far 


rio«*  158  and  150.— Apparatus  for  Coirectitiit  Contracture  of  the  Elb<>w  bj  Altt^mate  Elastic 
Traction,    (After  Collin.) 

alon|7  the  long:  lever  arm  of  the  peripheral  portion  of  the  limb, 
and  it  is  advisable  In  some  cases  where  .£rr<*at  forci*  is  to  be 
exercised  to  cover  the  limb  witli  a  plaster  di'essinjU'  up  to  the 
point  where  nu>bility  is  to  be  estaldished,  and  by  including'  a 
long-  splint  in  the  dressin^^  to  use  the  latter  as  the  prolon.q-a- 
tion  of  the  h^ver  arm. 

Tlie  first  attempts  at  forced  movement  should  always  be 
made  hi  the  sense  of  flexion,  only  the  later  ones  being*  to^vard 
extension,  afterward  tiexion  and  extension  may  be  combined. 

It  was  formerly  lielieved  that  tlie  tense  sintnvs  and  fascia? 
shouhl  almost  invariably  be  first  divided  (Broclhurst,  etc.), 
but  this  preliminary  tenotomy  can  be  avoided  as  a  rule,  and 
where  it  beconu^s  necessaiy  it  is,  of  course,  to  be  done  under 
antis(*ptic  precautions.  If  the  bone  is  connected  with  adlie- 
rent  cicatrices,  tbt^ir  subcutaneous  detachment  ma}^  be  indi- 
cated, so  as  to  avoid  rupture  of  the  skin  in  the  redressing;   in 
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the  case  of  cicatricial  contractures,  division  or  excision  of  cica- 
trices must  occasionally  be  performed. 

Brisement  fonc  is  perforuirtl  in  profound  nai^cosis;  the 
limb  is  properly  fixed  by  the  hands  of  the  aasistant,  the  sur- 
geon lifrasps  the  peripheral  portion  with  both  hands,  forcibly 
flexes  and  then  extt»nds  the  hmb,  continuing:  the  alteraate  at- 
tempts at  flexion  and  extension  until  good  mobility  in  l>oth 
directions  is  attained.  After  this  a  suitable  dressing'  is  of 
great  impoi'tance,  Sayre  recoiumends  bandaging  the  limb, 
eomuieuciug  at  the  pei'ipheral  e)id»  and  exerting  compression 
over  the  joint  by  sponge  (a  cotton  pad^  etc.).  The  limb  is 
kept  elevated  and  the  bandage  is  changed  only  after  six  or 
seven  days.  When  the  ailhesions  are  extensive,  a  distinct 
cnickliJig  can  generally  be  heard  during  brisement  force,  and 
all  of  a  sudden  the  joint  gives  way;  with  proper  precautions 
the  method  is  free  from  any  gn^at  risk.  The  method  is, 
of  course,  out  of  the  question,  while  inflammation  or  sup- 
puration is  still  present.  We  nmst  remember,  above  all,  the 
possibility  of  setting  up  acute  suppuration  (Obersf)  or  tJie 
occurrence  of  general  tuberculosis  from  brisement  forc^ 
(Szumann'^),  and  latterly,  indeed,  the  method  has  been  em- 
ployed less  frefiuently  than  it  was  by  Liingenbeck. 

Even  complete  bony  ankyloses  in  unfavorable  position  are 
of  favorable  prognosis  to-day,  for  the  antiseptic  treatment  of 
wounds  justifies  us  in  performing  various  operations  on  the 
bones — ufierative  correction.  A  combined  method  is  that 
where  ankylosrd  boues»  like  the  patella  or  the  oleci-anon,  an? 
detached  with  tlie  chisel  (Miumder^)  before  performing  brise- 
ment force  or  where  the  soft  parts  are  first  divided  (avoiding 
vessels  and  nerves).  For  true  aukylost's  in  unfavorable  posi- 
tion the  operations  to  l>e  mainly  considered  are  osteotomy 
{simple  linear,  arciform,  etc.)|  osteectomy,  more  rarely  reaec- 
iiou  en  bl(H\  i.e.,  removal  of  tlie  iidlierent  articular  surfaces. 

In  case  of  angular  ankylosis  of  the  knee,  Bauer  used  to 
resort  to  amputation;  but,  to-day,  such  radical  means  will  be 
c:illed  for  I'arely,  except  in  case  of  aidcvlosis  of  the  flngei*s 
which  interferes  witJi  working  or  when'  the  fingers  ai-^  no 
longer  functionally  useful  owing  to  considerable  degenei*ation, 
stunted  growtli,  etc. 

To  pnss,  now,  to  the  consideration  of  the  contractures  and 
of  ankylosis  of  the  special  joints,  the  larger  articulations  of 
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the  trunk  and  those  of  the  hand  are  practically  of  the  gi^atest 
interest. 

Contractures  or  ankyloses  of  tlie  Mp-joint  are  probably 
very  rarely  of  a  cicatricial  nature,  and  are  more  frequently 
due  to  peri-articolar  inttaniniations,  such  as  that  following'*  on 
psoas  abscesses,  etc.  Tlie  jcreat  inajorit^'  of  cases  of  true  an- 
kyloses are  arthrogenous,  \,e.,  arise  in  coHUection  with  coxitis, 
and  result  in  flexion,  adduction,  and  inward  rotation  of  the 
limb. 

The  characteristic  position  of  tlie  leg",  which  is  usually  asso- 


Fios.  100  AnJ  101,— liifunuiry  after  Coxitis,  The  AffiCt^  U  Lxtrtiiiity  ik  SLuiiWii  in  iJrowth 

aud  Nutritiun. 


ciated  with  muscular  atrophy  and  shortening,  causes  essential 
disturhances  in  waIkin;L,%  such  as  liniping*,  and  the  g-reater  the 
flexion  the  more  pronounced  will  be  the  secondary  lumbar 
lordosis  and  the  depression  of  the  pelvis,  the  result  of  efl'orts 
to  use  the  lejgr  in  walKing:.  Seeondaiy  kyphotic  compensatory 
curvatures  and  static  skoliosis  nuiy  l>e  ultinuite  seipiehe;  the 
disturbances  are  of  course  greater  in  bilateral  ankylosis.'* 

The  disturbances  are  the  g:reatest  in  the  rarer  forms  of 
ankylosis  of  the  hip  in  f!exion  and  abduction,  wliei'e  even 
crutches  cannot  be  used.  Tlie  most  agjcrravated  of  all  is  bi- 
lateral ankylosis  in  abduction,  of  which  I  have  seen  several 
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examples  (Fi^.  li>'^),  where  the  patients  are  forced  to  move  an 
all  fours  or  to  jiinip  like  frog-sJ^ 

Such  deplorable  deformities  occur  especially  after  severe 
articular  rheuuiatism,  and  they  iiiay  not  be  reco^iized  for  a 
long-  while,  owing  to  the  fiict  that  the  patient  is  bedridden. 

Prophylaxis  of  contra ctiu^es  of  the  hips,  etc,,  consists  in  the 
correct  treatment  of  1  up-joint  disease  by  extension  and  fixa- 
tion (Tiiomas,  Taylor,  Bryant,  Bayre's  splints,  etc.),  and  in  ap- 
propriate resort  to  passive  movements  after  acute  rheunia- 
tisni,  etc. 

In  examining:  for  contracture  of  the  hip,  care  must  be  taken 
that  the  pelvis  is  straifrht*  and  that  the  lumbar  spine  rests  on 
the  couch>  for  even  in  tlexion-contractnre  of  the  hip  the  thi^h 


FicK  162.— BJlat^'ral  eontracturf  in  Ab- 

ctuctlon  folio  wring  on  Rheunia- 

lisni.  etc. 


Fig.  IBS— Fl*?xlon  Con- 

iracturie  of  the  Left 

Hipjfjint. 


Fio.  ]iH— Apparent  Equal- 

ixatlou  by  Lordosis  cif 

\h*}  Lumbar  BpbMu 


can  he  pressed  down  on  the  hed  (Fi*^:  HU),  since  the  lumbar 
spine  assumes  a  compensatory  curvatui^,  and  the  hand  may 
be  passed  under  the  sacrum  of  the  patient.  If  the  lordosis  is 
straightened  so  that  the  entire  spine  rests  on  the  coucli,  the 
thig:h  in  tlexion-contractnre  points  upward. 

In  oi"der  to  test  the  dej^rree  of  mobility,  an  assistant  must 
firmly  fix  the  pelvis  of  the  umesthetize*!  patient,  while  the 
sur^'-eon  manii>ulates  the  leg.  In  contractures  pennitting 
some  motion,  the  ordinary  extension  dressings  may  suince» 
provided  the  pelvis  is  pioperly  fixed. 

Lorinser  ^'  deems  it  better  to  fasten  the  thigh  and  to  make 
the  two  tuberosities  of  the  ischium  points  of  fixation,  g'rad- 
iially  raising  them  by  a  screw,  while  the  weight  of  the  trunk 
elfects  a  slow  depression  of  the  lumbar  spine,  (See  Fig,  165^ 
in  which  b  represents  the  pelvic  bolster  which  is  raise<i  by  the 
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Pscrew  S,  between  llie  two  seg-ments  of  the  mattress;   while 
[Pig.  IGG  shows  conjoined  extension  of  the  le^  by  the  screw  S*) 


Fio.  1G5.— LoriTifleT''a  ApporatuH  for  0<>Qtnu?tun»  of  the  Htp. 

The  various  forms  of  extension  beds  (Heine,  H.  Bigg",  etc.)# 
may  also  prove  useful  in  the  graver  crisi's. 


Fm.  IOC, 


A  number  of  special  apparatus  have  also  been  devised  for 
tontracture  of  the  hip.     One  of  the  simplest  methods,  which 


Fio.  l«3".-mmman^8  Sector  Splkit. 


I'tnay  be  conjoined  with  extension,  is  tliat  by  Stilhnan's  sector 
splint   (Fig-.  lOT),  which  is  applied  in  a  plaster  dressing:,  sur- 
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round ingr  tiie  pelvis  und  tUi^h,  ai\il  it  i)rnnits  chuii^rs  of  |kisi- 
lion  only  in  the  ,sajsrittal  plane.  Another  apparatus  of  Still* 
man^s  aims  at  moliility  in  all  the  three  planes  thruugrh  a 
universal  joint* 

Of  othei^  apparatus  for  amhulatorr  treatment  in  redi^essi- 
bie  contractures  of  the  liip,  mention  may  be  made  of  that  of 
H,  Big*g*,  the  mechanism  \>l  which  is  based  on  an  S-shapei\ 
spring:,  or  of  anoth<*r  devised  by  the  same  g-entleman,  in  which 
elastic  traction  is  applied  from  behind  to  the  thig-h  spUnt  by 
a  lever  arm,  the  endeavor  being:  to  extend  the  thi^h,  while 
the  pelvis  and  spine  ai'e  supported  by  a  belt  and  an  axillary 
crutch,  resijectively.  Bertliet  has  devised  an  ap[>aratus  in 
which  two  ang^ular  lever  arms  (one  springing  from  the  pelvic 
belt,  another  from  the  thi^h  splint)  are  approximated  by  elas- 
tic traction* 

Other  apparatus  (H.  Bi;y:^%  Mathieu,  etc.)  utilize  an  endless 
sci^ew  at  the  hiiKJoint  for  oveiToming  the  contractu ix*. 

In  the  extension  npparntus  devised  hy  Ulrich  and  Mittler  ** 
motion  is  also  effected  by  means  of  an  endless  screw,  while  fix- 
ation is  secured  hy  an  iron  band  surrounding"  the  pelvis,  and 
by  pads  bearinir  on  thi»  symphysis  and  on  the  iliac  spine.  Peri* 
neal  belts  pi-eveiit  displacement. 

Where  the  object  is  not  merely  correction  of  the  position. 
but  mobilization  of  the  hip-joint,  use  may  be  made  of  an  ap- 
paratus recommended  by  Brodhurst  ^®  after  H,  Big"^,  in  which 
the  pelvis  is  properly  fixed,  and  a  cord  is  attached  to  the  lower 
extremity  and  carried  over  a  pulley  in  the  ceiling",  so  that  the 
patient  may  practise  passive  flexion  of  tlie  hip  by  traction  on 
the  cord,  Avhile  the  weig-ht  of  the  limb  brings  it  back  into  ex- 
tension. 

Other  ingenious  appliances  have  been  devised  by  Bonnet  for 
pa.ssive  movements,  especially  for  rotation  of  the  hip* 

For  the  rare  cases  of  adduction-contractm^e,  successful  use 
may  be  made  of  H.  Bigg's  instrument,  which  consists  of  two 
splints,  connected  by  a  liing-e,  passing-  along  the  inn<M"  surfact* 
of  the  thigh,  with  leather  caps  for  the  region  of  the  knee.  The 
splints  may  be  set  at  any  desired  angle  by  means  of  screws 
and  extension  rods,  while  the  point  of  the  instrument  n*sts 
below  the  perineum,  A  similar  apparatus  has  been  devised 
hy  Busch.  The  simplest  instrument  for  keeping  the  knec^ 
apart  is  the  spiral  spring  set  between  pads. 
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In  cases  where  bony  adhesion  has  not  yet  occurred,  more 
rapid  results  may  be  reached  with  the  method  introduced 
chiefly  by  Berend,  Dieffenbach,  and  Langenbeqk,  viz.,  forced 
redressement,  a  method  which,  of  course,  is  contra-indicated 
when  the  disease  has  not  yet  run  its  course,,  or  fistulae,  etc., 
are  present.  Usually  we  hereby  only  sec*ure  improved  posi- 
tion, and  even  this  by  several  repeated  attempts,  rather  than 
at  a  single  sitting. 

Ordinarily  manual  force  will  sufllce,  but  we  must  beware  of 
causing  a  fracture  of  the  diaphysis  of  the  femur — an  accident 
which  has  occasionally  occurred.  Fracture  of  the  neck  of  the 
femur  (as  has  been  observed  by  Rossander,  Tillaux,  and  Volk- 


Fio.  168.— Terrillon'8  Apparatus  for  Fixation  of  the  Pelvis. 


mann  ")  is  no  great  disadvantage,  since  the  thigh  maj'  after- 
ward be  extended. 

Special  fixation  apparatus  has  been  recommended  for  hrise- 
mentforc^  of  the  hip.  Bauer's  apparatus  consists  of  a  wooden 
block,  padded  with  leather,  which  is  closely  fitted  and  strapped 
to  the  posterior  surface  of  the  pelvis.  The  apparatus  of  Col- 
lin-Terrillon  is  easily  understood  from  Fig.  168.  For  instru- 
mental hrisement  force  the  apparatus  of  Robin,  Collin,  and 
others,  previously  described,  may  be  used. 

When  the  limb  has  been  straightened,  much  depends,  of 
course,  on  the  correct  maintenance  of  the  imi)roved  position, 
and  to  this  end  traction  dressings,  Bonnet's  wire  hose,  etc., 
must  be  used  for  several  weeks  at  least. 
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In  a  larg'e  number  uf  cases,  especially  of  osseous  adhcfliOTi, 
opeiutive  methods  must  be  eonsidered.  Many  operators  favor 
tenotomy  followed  by  brisement  force  (Sayre). 

For  bony  ankylosis  of  the  hip  in  an^iilar  position^  u[»eni- 
tion  under  antiseptic  pi^cautious  is  certainly  a  siifcr  niHthiMJ 
than  foiTible  manual  or  instrumental  ost'eociasis> 

Rhea  Barton,  in  1826,  was  the  first  to  divide  the  feiiiur  In^ 
tweeii  the  trochanters  with  the  fret-saw,  in  bony  auk>iosi8  of 
the  hip,  and  since  then  oteotomy  had  been  further  developed. 
LanisreDbeck  first  p4M'f orated  with  an  aug-er,  and  then  divided 
the  bone  from  this  point  as  far  as  the  cortical  layer,  when  the 
fracture  was  completed.  Adams  (1869)  performed  subcutane- 
ous osteotomy  of  the  neck  of  the  femur  with  the  saw,  hut  wit  h 
careful  antisepsis  it  is  certainly  pn*fer- 
abie  (MacEwen)  to  make  the  wound  Uirgv 
enough  for  the  introduction  of  the  fingen 
and  then  to  divide  the  neck  of  the  femur 
with  the  chisel,  when  the  thig:h  can  be 
easily  straightened  and  healing:  ensues  un- 
der the  first  dressing".  Brodhui-st  point^nl 
out  that  it  was  of  great  importance  t^ 
effect  the  division  as  near  as  possible  t<^ 
the  centre  of  motion* 

In  many  cases  it  is  better,  owing  to  d<v" 
struction  of  the  head  of  the  femur,  or  to 
osteophytic  proliferation  around  the  neck»  etc*,  to  make  the 
division  below  the  troebanter  according  to  Qant  **  and  to 
Maunder.  Subtrochanteric  osteotomy  has  been  chiefly  de- 
veloped  by  Volkmann,^'  so  that  at  present  it  represents  the 
most  fretjuently  employed  procedure,  and  is  especially  adaptetl 
to  serious  adduction -contractures  in  which  the  head  of  tlie 
fennir  is  outside  the  acetabulum  and  brisement  force  is  there- 
fore inapplicable. 

The  division  is  effected  with  the  chisel  about  opposite  the 
small  trochanter  (Volkmann),  after  detachment  of  the  perio 
teum ;  a  wed^e-shaped  piece  is  excised,  whose  base,  correspond-^ 
ing  to  the  conjoined  position  of  flexion  and  adduction,  is  directed 
backward  anil  outward ;   the  bone  is  not  cut  through  entii*e)y,J 
but  the  wall  at  the  minor  trochanter  is  fractured,  as  the  last ' 
step. 

Holmer  and  otliei's  carry  the  osteotomy  somewhat  deeper 


Fm.  160.-0,  Osteot^nijr 
of  itie  Neck  of  the  Femur; 
6,  InteTtt<ochaut«rlc  Oste)- 
atomy ;  e,  Sul>trochfint«rlc 
Osleotomj. 
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than  Volkmann.  What  serious  deformities  may  he  rectified 
hy  these  operations  is  shown  among*  others  by  Q.  Ledder- 
hose's  "  case  of  bilateral  subtrochanteric  osteotomy  for  anky- 
losis of  both  hips,  in  extremely  adducted  and  inward  rotated 
position,  in  a  man  aged  twenty,  represented  in  Figs.  170  a  and 
b  before  and  after  opei^tion  respectively.  Next  in  order  are 
the  wedge-shaped  osteotomies  for  ankylosis  of  the  hip,  which 
were  also  largely  practised  by  Volkmann,  K.  Rodgers,  and 
Sayre. 

Although  after  various  osteotomies  of  the  neck  of  the 
femur,  mobility  has  been  attained  (Brodhurst,  Adams),  the 


Fio.  170  a.— Ankylosis  of  both  Hip-JoinU 
in  Cunred  Position. 


Fio.  170  b.— Th«  Same  after  Operation 
(Ledderhose). 


majority  of  operations  aimed  only  at  improvement  of  position; 
and  in  order  to  secure  mobility  after  osteotomy,  Sayre  *^  has 
only  excised  a  semilunar  piece  from  the  neck  of  the  femur,  the 
concavity  being  directed  downward,  and  in  such  cases  he  has 
attained  his  object  of  imitating  the  natural  joint  and  of  mak- 
ing it  movable. 

Where  we  have  reason  to  believe  that  morbid  residues  are 
present  in  the  hip-joint,  i.e.,  where  the  inflammatory  process 
has  not  run  its  course,  it  would  appear  preferable  to  remove 
the  remains  of  the  head  and  neck  of  the  femur,  by  making' 
Langenbeck's  usual  posterior  longitudinal  incision  and  sepa- 
rating the  great  trochanter  with  a  chisel.  After  that  the 
acetabulum  should  always  be  exposed  and  inspected  (Kol- 
liker**).    In  rare  cases,  e.gr.,  in  strongly  abducted  position,  an 
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anterior  longitudinal  incision  is  more  suitable  (as  perfonnt^d 
by  Billroth  and  others).  The  after-treatment  of  ortboixHiic 
resection  of  the  hip  is  the  usual  one,  extension  by  wei|?bts  for 
from  three  to  six  weeks,  after  which  the  patients  pi-actise 
w*alking:  with  Volkmaim's  stool  (ij^hbi%nkihen)^\s\\j\^  ext*»n- 
sion  is  continued  during:  the  nig-ht  for  a  long"er  time  (Kolliker), 
and  then  follow  active  and  passive  gryninastics  by  methodical 
movements,  etc*  The  cure  of  unjyrular  ankyloses,  togetlier  with 
retention  of  mobility  of  the  thig^h,  has  thus  been  secured  aft-er 
resection  with  tlie  chisel  (Giitti). 

Rosmanit^  has  calculated  the  following  mortality:  after 
35  osteotomies  at  the  neck  of  the  femur,  1L435^;  after  34  suli- 
trochanteric  osteotomies,  8.8'*!^;  and  after  28  wedg'e-shaped 
excisions  below  the  trochanter,  1A^%*  Hence  thero  is  no  ma- 
terial dilFerence  in  the  statistics  and  the  same  may  be  said  of 
the  functional  results;  resection,  being'  a  more  formidable 
operatiiuiJiasa  grreater  mortality^  30^  (Rosmanit),  which  will, 
however-,  he  reduced  liy  antisepsis. 

Resection  is  absolutely  indicated  only  in  bilateral  ankylosis, 
since  two  stiff  leg's  cannot  be  used  for  walking-,  especially  since 
not  even  crutches  can  be  employed  in  the  abducted  position- 
tin  one  side  simple  osteotomy  with  correction  of  the  false  posi- 
tion may  be  done;  on  the  other  side,  resection  must  be  per- 
formed. Such  double  operations  have  been  done  by  \%  Brunii, 
Yolkmami,'^  Billroth,  llordhoi'st,  and  others*  Studensky*^ 
performed  double  resection  and  he  obtaiBed  mobility  on  both 
sides  in  the  new-foruied  joints,  althoujErh,  of  course^  the  len;r1  h 
of  the  le>*s  l)ecauje  unetiual,  owin^  to  the  upjK'r  end  of  the 
femur  on  tlie  ri^ht  side  gradually  g-liding  up  on  the  venter  of 
the  ilium. 

The  most  frequent  and  important  contractures  are  thoga 
of  the  knee-joint>  wiiich  too  often  result  from  the  faulty  treat- 
ment of  articular  infiamuuition;  according  to  their  »eventy 
they  repi-est*nt  a  pernrant»nt  grave  injury  wliich  can  l>e 
avoided  by  appropriate  prophylactic  treatment. 

While  in  Germany  retentive  dressing's  in  extended  position 
stand  foremost  in  the  tivatment  of  the  usual  funi^ous  (tul)er- 
cular)  form  of  inflammation  of  the  laiee-joint,  the  only  min- 
take  being^  that  these  dressingi^  are  removed  too  early  and 
contractures  develop  subsequently,  in  En;?land  and  America 
special  apparatus  is  in  favor,  which  permits  extension  and 
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fixation  in  the  desired  position  and  can  be  worn  through  all 
the  stages  of  the  articular  inflammation.  Of  these,  mention 
will  be  made  only  of  the  apparatus  shown  in  Figs.  171  and  172, 
after  Stillman.  In  addition  to  the  sector  joint,  it  carries  a 
pad  which  crowds  the  head  of  the  tibia  forward,  thus  counter- 
acting the  characteristic  subluxation  of  the  tibia.  Ankyloses 
of  the  knee-joint  in  extended  position  will  seldom  come  under 
treatment.  Angular  contractui'e  or  ankylosis  of  the  knee, 
being  a  very  frequent  deformity,  probably  usually  requires 


Fioa.  171  and  ITS.— Apparatus  for  Inflammation  of  the  Knee-joint.    (After  Chas.  Stillman.) 


surgical  treatment,  although,  under  the  methods  of  treatment 
now  generally  employed  in  chronic  inflammations  of  the  knee- 
joint,  it  is  exceptional  that  wo  soe  cripples  who  ride,  so  to 
speak,  with  the  thigh  on  a  wooden  leg,  the  angular  stiff  knee 
projecting  in  front. 

For  straightening  angular  contractures  of  the  knee  and 
fibrous  ankyloses,  use  is  made  in  mild  cases  of  gradual  exten- 
sion (with  oblique  foot-board,  extension  by  weights  downwanl 
at  the  knee,  elastic  traction,  etc.);  in  most  cases  we  must  rest 
content  with  stretching  the  leg  and  thus  enabling  the  patient 
to  walk. 
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Wiskfriiaiin  ^-^  effects  the  stretcliin;:^  by  fastening  to  the  ex- 
tensor side  of  the  thigh  a  long*  sphnt  which  is  nailed  t^  an 
upright  board  at  the  lower  end  of  the  bed,  whereby  he  attains 
a  sort  of  suspension  of  the  leg",  and  (witli  api»ropriat4>  fixation 
of  the  pelvis)  the  leg*  is  ^radimlly  approxi- 
mated to  the  splint^  or  stretched  by  elastic 
bandagt^s.  If  the  pain  is  givat,  the  elastic 
traction  may  be  inteniiittent. 

Elastic  traction  may  also  be  applied  by 
fasteninjsr  to  two  articulating"  sftlints  elastic 
cords,  mnmiiijr  over  pulleys  affixed  hi/^^hrr 
up,  as,  for  instance,  in  the  apparatus  devised 
by  Schepelern. 

Another  very  suitable  apparatus  is  that 
of  Lorinser  ^*  (Fig*.  174),  which  consists  essen- 
tially of  three  small  boards  adjustable  to 
each  other  (*2»  3,  5);  of  these  the  leg^  boai^K 
Fio.  iTa^^An^iuTAn^  which  IS  jomed  to  the  thigh  boanl  by  a  bin;?**, 
kyioaifl  of  the  Knee.  (Af  carHcs  at  its  lower  end  a  movable  nut  (r»>, 
ter  uirinaerj  through  which  passes  the  horizontal  screw 

of  the  Iktsc  hoard,  which  is  turned  with  a  key  (Fig*  1T4)»  The 
apparatus  of  Tamplin  and  Duval  belong  in  the  same  category. 
Bonnet's  well-known  appai^tus  is  very  similar.  It  consists 
of  two  hollow  sphnts  joined  by  a  hinge  in  the  region  of  the 
knee,  and  a  base  board.  The  foot  is  surrounded  hy  a  sort  of 
leather  gaiter,  to  which  is  fastened  an  extension  e^ird,  to  be 
tightened  by  a  spindle*    Two  small  pulleys  at  the  foot  end  of 


Fio.  174.— Kiit?e  EIxienBitm  Appunituft.    (After  Lorlnsifr.) 


the  leg  splint  prevent  friction  as  much  as  possible.  Volkma  nn 
recomiiumds  the  apparatus  in  the  form  of  two  well-flttnig  tin 
splints  joined  by  hingf^s  and  fastened  to  a  base  boani,  usin^ 
weights  as  the  extending  force.  For  the  gradual  anibulatoryl 
extension  of  contracted  knee-joints  a  large  number  of  appa- 
ratus has  bt^en  devised.    Among  the  simplest  art*  the  retentive 
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dressing  which  ai*e  applied  after  the  best  feasible  correction 
of  the  position  (under  anjKsthesia)  has  been  attained  and  are 
renewed  at  suitable  intervals  aftei*  further  corivction. 

Since  it  is*  desiiTible  to  keep  tiie  joint  under  obsei'vation 
during  this  tluie,  fn.*quent  use  lias  been 
made  particularly  of  interrupted   I'e* 
t«*ntive     dressings,    with     articulated 
splints  adjustable  at  the  side. 

A  very  suitable  form  is  the  se<*tor 
[>lint,  such  as  that  i-ecommended  by 
lutz,^  in  which  the  le^  splint  can  be 
«et  at  any  desired  angle  in  a  sector 
groove  of  the  thi^h  splint,  so  that  the 
position  can  l>e  improved  maiuially 
every  few  days^  and  be  retaine<l  by  a 
thumb  screw;  or  the  form  advocated  fw.  i75.-s*x?u>rSpUiit. 
by  Stillnian^*  under  the  name  of  *' sector  joint  brackets  and 
splints'^  which  can  be  set  at  any  angle  without  being  re- 
moved, pennits  extension  and  occasionally  motion,  and  is  usu- 
ally fastened  by  means  of  a  plaster-of- Paris  or  adhesive  plaster 
dressing. 

These  sector  splints  are  made  of  steel  with  a  flexible,  per- 
fonited  co)iper  plate  for  encasing  the  limb, 
a  sector  (Fig.  irt3)  being  intei'posed  at  the 
jomt.  A  slit  in  the  sectur  permits  motion  to 
any  desired  angle,  where  the  thumb  screw 
will  retain  it. 

A  large  number  of  the  apparatuses  de- 
vised  for  angular  contracture  of  the  knee,  are 
based  on  the  application  to  the  side  of  the 
angle  of  an  extensible  screw-worm,  by  w^hich 
the  angular  position  can  be  gradually  di- 
minishtHi  (Kolbe,  Pancoast,  Roberts,'*'  Salt, 
Bui'ow,  Nyrop). 

One  of  the  best  known  of  these  is  Eu Jen- 
burg's  extension  appanitus^  consisting  of  two 
Fio.  i7»  =staiinjui*s  articulating  capsules,  in  which  the  leg  and 
s^cuirSpiuiL        thigh  are  fastened  by  straps;  by  means  of 
endless  screws,  a  spindle  and  n  winclu  they  may  be  moved 
on  each  other  as  described. 

The  apparatus  permits  the  patient  himself  to  make  exten* 
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sion  and  flexion  movements,  and  is  distinguished  by  facility  < 
appHcation,  uniformity  and,  as  desired,  either  slowness  or  i*a- 
pidity  of  etrect. 

According  to  Bidder,^  the  apparatus  has  the  ad\*antag© 
that  (suice  buckles  and  straps  are  not  used)  any  circular  con- 
striction is  avoided.  Two  semicircular  grooves  for  the  calf 
and  anterioi*  surface  of  the  thig^h  form  the  nuiin  points  of 
support,  to  which  are  applied  the  curved  steel  splints  which 
articulate  in  a  joint  with  endless  sci'ew  lying-  anterior  to  the 
axis  of  rotation  of  the  knee.  The  *'saddle-^oove''  fitted  to 
the  posterior  surface  of  tlie  thijurh,  which  adapts  itself  to  the 
movements  and  is  to  be  fastened  with  straps,  prevents  sepa- 
ration of  the  upper  portion  of  the  thigh  sphnt  when  the  screw 
is  ti,£rhtened. 

Rid  Ion  ^*  in  his  appai'atus  employs  a  hinge-joint  adjustable 


Fto.  177.— Dteffenhoch's  Appamius  for  Ejctttnsian  u(  Ute 


by  an  endless  screw.  Thigh  and  leg  are  bandaged  to  the  dor- 
sal  padded  steel  hollow  splints. 

Die[Tenl>ach*s  contrivance,  which  is  warmly  recommended 
by  V*  V,  Bruns,  consists  of  grooved  thigh  and  leg  splints  with 
two  lateral  splints  (confiected  by  cross  pieces)  articulating  at 
the  knee.  The  outer  thigh  splint  ends  in  a  semiciixular  jdate 
toothed  at  its  convex  margin,  the  cogs  being  geared  into  I  he 
grooves  of  an  endless  screw  at  the  upper  end  of  the  leg  splint, 
so  that  the  leg  piece  (whielu  like  the  thigh  piece,  is  fastened 
with  sevei*al  straps)  can  be  set  by  means  of  a  key  at  any  de- 
sired angle  to  the  other.  A  s^iuare  knee  cap,  applit^d  in  fnnit 
over  the  patella  and  the  condyles  of  the  femur  and  hutti>ned 
to  the  splints,  serves  for  further  fixation,  and  prevent*  for- 
ward deviation  of  the  knee, 

Tlie  apparatus  devised  by  Langgaard  ***  (hkewise  providwl 
with  bilateral  splints,  laced  thigh  and  leg  pieces,  and  ant<*nor 
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knee  cap)  is  moved  by  an  endless  screw  on  each  side  of  the 
iipiMn*  end  of  Ihe  le^*^  sphnt,  where  it  en#?ag^es  in  a  toothed 
wheel  at  the  lower  end  of  the  thii^li  spliot.    In  the  form  de- 


Fio.  37BL— Btromeyer's  Apparatus  for  EacteniEion 
of  the  Knew. 


Fio.  ]7S.^Ertctueii'«  Apparatus 


vised  by  Stromejer  (Fi#?.  ITS),  the  toothed  wheel  is  at  the 
upper  end  of  tlie  le^^  splint,  and  the  endless  screw  at  the  lower 
end  of  the  thig^h  sphnt. 

Of  ^^reat  value  for  slighter  cases  is  the  ingenious  appanitus 
of  Ertchsen,  or  tliat  of  Heather  Bi^g",  which  is  based  on  the 
action  of  Lwo  S-springs  acting  in  opposite  directions  and,  by 


Fia^  180. — 0«?hler'8  KDee  Appitratuji  with  RpHnj;  Action. 

means  of  two  lt*ather  casings,  it  draws  the  leg  forward,  the 
femur  backward,  tlms  count**raeting  tiexion  and  subluxation. 

Other  apparatus  similarly  employ  spring  power,  as  that 
constructed  by  Oehler*^^  (Fig,  180),  ui  which  the  laced  leather 
0—40 
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piect)S  are  attacluHl  to  two  lateral  aii:iculated  splints,  each  of 
which  carries  three  small  forks  (one  median,  open  in  fi\>iil, 
close  to  the  jomij  one  above  and  one  below,  open  behind)* 

Into  these  forks  springs  ai\*  in- 
serted (fioni  one  to  six  on  each 
aide,  according  to  rcquirenieiiU) 
which  give  the  leg:  a  gcntk%  steady 
impulse  toward  extension* 

Unifonn.  powerful  traction  can 
also  be  effected  by  the  eiu|jlov- 
ment  of  rubber,  which  acts  even 
more  njsrorously.  Blanc,**  of 
Lyons,  has  devised  several  appli- 
ances, all  on  the  same  principle, 

Fralf*t-'AppamUi»  for  Slight  An^uUr    VIZ.,  jointed    sphllts    for  thi^'^h  UTJd 

OMnmctnrt'ofthcKiice-tAftt^rKyrop,)  \^^  (fastened  bv  Intention  dn*ss* 
in^s  or  straps)  are  provided  with  anterior  iron  lever  amis, 
which  are  api)roxiinated  by  rubber  ring^,  thus  ainun*r  at  the 
oblitenition  of  the  ang-le.  H*  Bi^*?  applies  to  the  thi^h-  and 
leg-pieces  anterior  iron  hooks  united  by  elastic  traction  j  so 
does  Nyrop  (Fig.  181);  two  k%^  splints,  hinpred  at  tlie  knctv 
united  above  by  a  pelvic  strap*  e,  ear-ry  below  a  joint  for  tin' 
ankle,  and  a  strap,/,  for  fixing:  the  foot;  above  and  below  the 
knee  an*  projecting  lever  anus  for  applyinir  elastic  traction, 
b;  a  knee  rap,  r,  presses  acraiHst  the  (jromineiit  knee,  Suclu_  _ 
apparatus  can  be  easily  impro\nsed  with  strong  wire  and  ar^^ 
interrupted  plaster-of-Paris  dressinjsr. 

Reibmayr  applies  the  elastic  tniction  for  extension  of  tl"^'  -^ 
knee-joint,  by  makiniLr  the  rubber  cord  act  on  the  lower  end  ^^^i^^l 
two  iron  rods  fastened  at  their  upper  extremities  to  a  tKir^^*^ 
surrounding  the  fenuir.  Quaas*  mode  of  application  is  H\\^^\^  ^^^n 
m  Fipr.  IJ^'^;  the  le^bein^  drawn  by  elastk  traction  towai^d  » 

prolon^ition  of  the  thi^^'h  spUnts,    In  many  crises,  a ft-er  i"  — "**• 
moval  of  the  contrjicture,  it  is  necessary  to  wear  for  soi— ^  11*^ 
time  an   appropriate   protector,  c.^y,,  like  that  of    Lorins-^— u'r 
shown  in  Fi;^^  isa.in  which  1  represents  the  lateral  stcVl  spjin-^j^* 
2,  the  clasp  for  the  thigh;  3,  that  for  the  le/^;  4,  the  thi^,   .gh 
l»and;   r>»  the  knee  band;    fi,  the  le^  batul.     In  many-cujM'S  of 

contracture  and  fibrous  ankylosis,  in  vvlneh  the  presenct*  ef 

residuary  morbid  foci  may  be  excluded,  hriatment  forvi  t^oasuc- 
ceeded  by  fixation  in  improved  position,  may  be  uxpecU.'d         to 
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yield  the  most  rapid  results;  but  it  is  important  to  avoid  the 
dangler  of  infraction  of  the  tibia,  in  other  words,  the  long*  lever 
arm  (the  leg)  must  not  be  made  to  bear  too  great  a  strain. 

Redressement  force  at  the  knee  is  performed  in  the  fol- 
lowing manner: 

The  patient  lies  on  the  abdomen,  the  anterior  surface  of  the 

trtiigh  resting  on  the  table  so  that  the  lower  end  of  the  femur 

occupies  the  edge  of  the  table,  and  the  flexed  leg  projects  free 

into  the  air;  the  latter  is  grasped  by  the  right  hand  of  the 

siorgeon  immediately  below  the  popliteal  space,  and  pressed 


Fto.  188.— <)uaas*  Apparatus  for  Extension  of 
Cootractiire  of  the  Knee. 


Fio.  183.— Apparatus  for  FizaUon  of  the 
Knee.    (After  Lorinaer.) 


forward,  while  the  left  hand  bears  down  on  the  thigh.  In  this 
way  we  dispense  with  the  long  leverage  of  the  leg,  but  can 
easily  augment  the  force  by  throwing  the  weight  of  the  trunk 
on  the  hand,  until  the  leg  3'ields  to  the  pressure  and  the  exten- 
sion can  be  completed,  when  it  is  fixed  in  a  plaster-of-Paris 
dressing  or  secured  by  an  appropriate  protective  apparatus 
(Fig.  183). 

In  angular  osseous  ankyloses  or  those  in  which  the  morbid 
process  has  not  quite  run  its  course,  operative  measures  may 
be  indicated. 

Where  the  patella  alone  is  adherent,  it  may  be  sufficient  to 
free  it,  either  according  to  Hiiter  with  a  simple  wedge  of  wood 
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without  injuring"  the  skin,  subcutaneously  as  it  were;  or  else, 
according  to  Maunder,^  with  a  tenotome  inserted  at  the  edge 
of  the  patella. 

In  bony  angular  anykloses,  osteoclasis  of  the  lower  portion 
of  the  femur  has  been  repeatedly  performed  (Oilier,  Perrusset). 
Pousson  collected  fourteen  cases.  Surgical  methods  will,  how- 
ever, still  be  required  for  a  portion  of  the  cases.  The  first  to  be 
considered  is  linear  or  arciform  (Rosmanit)  osteotomy  of  the 
tibia  or  femur  or  both  for  acute-angled  ankyloses,  where  mor- 


Fio.  184.— Wedge-shaped  E;zci8ioD  In  Right-an- 
gled Ankylosis  In  the  Knee;  a,  before;  6,  after 
Operation. 


Fio.  185.— Schematio  Repren&ta- 
tionof  Ezdaions  in  Angular  Anky- 
losis of  the  Knee. 


bid  foci  are  no  longer  present,  and  the  process  has  terminated 
in  bony  ankylosis. 

Volkmann  performed  the  first  antiseptic  osteotomy  of  the 
femur  for  ankylosis  of  the  knee  in  1874,  then  followed  Billroth, 
MacEwen,  etc. 

The  first  rank  is  to  be  accorded  to  wedge-shaped  osteot- 
omy, as  performed  originally  by  Rhea  Barton,  that  is  to  say, 
it  is  necessary  to  remove  a  wedge  of  bone  from  the  lower  end 
of  the  femur,  which  usually  projects  forward,  so  as  to  effect 
straightening;  the  shaded  part  a  in  Fig.  185  represents  this 
method  schematically. 

Next  to  be  considered  is  resection  en  bloc  (Ourdon-Buck), 
i.e.,  the  resection  of  the  bony  adherent  joint  (6,  Pig.  185)  for 
cases  in  which  prolongation  of  the  affected  bone  is  associated 
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with  angular  fixation.  The  size  of  the  bony  wedges  which 
must  here  be  occasionally  removed  appears  from  Figs.  184  a 
and  6,  which  represent  the  extremity  of  a  young  man  of 
twenty,  before  and  after  resection  en  hloc^^ 

The  gait  of  the  patient  in  this  case  was  all  the  more  ob- 
jectionable because,  besides  the  right-angled  complete  bony 
ankylosis,  the  affected  femur  had  elongated  in  consequence  of 
the  long-standing  articular  disease;  the  function  of  the 
straightened  leg  has  become  quite  satisfactor>% 

Much  more  frequent  are  the  orthopedic  resections  of  the 
loiee-joint  in  angular  ankylosis  with  incomplete  bony  ad- 
!iiesion  which  has  not  quite  run  its  course; 
x^esections  which,  in  children,  should  be  per- 
formed as  conservatively  as  possible.  The 
<3peration  is  best  begun  with  a  curved  in- 
<:;ision  below  the  patella;  the  condyles  of  the 
:^emur  are  first  removed  with  the  curved 
^saw,  after  a  flap  containing  the  patella  has 
"been  turned  upward.  Frequently  it  becomes 
:Biecessary,  in  order  to  avoid  a  sharp  edge,  to 
:B?emove  an  additional  piece  of  bone  obliquely 
"•upward  from  the  posterior  portion  of  the 
^awn  surface  (KoUiker);  if  the  leg  can  then 
Idc  easily  straightened,  the  tibia  must  be 
:^reshened  as  superficially  as  possible,  in 
order  to  attain  bony  ankylosis.  If  the  pa- 
"t^ella  lies  well  upon  this,  it  is  freshened  and  Apparatus  for  Angular 
Knay  contribute  to  the  subsequent  firmness  contracture  of  the  Knee. 
«f  the  joint;  but  if  it  is  diseased  or  fits  ill  to  the  tibia  and 
:Cemur,  it  should  be  removed. 

The  bone  and  the  ligamentum  patellae  maj'-  also  be  sutured, 
s»s  well  as  the  capsule;  then  follow  drainage,  closure,  and  asep- 
tic permanent  dressing. 

Owing  to  the  good  results  from  such  operations  and  their 
safety,  it  will  be  exceptional  that  we  will  be  compelled  to 
order  apparatus  for  patients  with  angular  ankylosis  and  de- 
tective gait,  such  as  the  various  appliances  from  the  simple 
wooden  leg  with  saddle  to  the  more  complicated  apparatus, 
which  answers  no  other  purpose  than  to  permit  the  '^atient  to 
walk  at  least  tolerably  (Fig.  186). 

The  contractures  of  the  anklcrjoint  will  be  discussed  in  the 


Fio.  186. —Supporting 
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following  cliapter  on  ta lipes.  Complete  ankylosis  at  thn  ankle- 
joint  will  furnish  grround  for  operative  lnterfert?nce  only  when 
it  has  occurred  hi  a  direction  which  disturbs  the  function,  6-gr., 
pronounced  equinus  or  calcaneus  position.  Osteotomy  and 
wed^e-shaped  excisions  are  here  also  in  place.  For  bony  an- 
kylosis at  the  tibio-tarsal  joint  with  pes  equinus,  Berend^  and 
Billroth  performed  wed^e  shaped  excision  from  the  tibia^ — a 
procedure  which  had  been  recommended  by  Velpeau. 


'"''f'^-di, 


Fio.  187.— Rpfbinafr's  Ap|)Aratus  for  ContmeturM  or  tJiA  SJMMSIder  Jdlau 


The  impoi*tant  ankyloses  of  the  maxillary  joint  do  not  be- 
long- in  orthopedics;  conecniing  them,  the  reader  is  referred 
to  the  recent  contributions  of  Konij^r,  Ranke,^  and  ZipfeL*"^ 

Contractures  and  ankyloses  at  the  shoulder-joint  may  re- 
main as  sequela?  of  various  forms  of  articular  innammation* 
disease  of  oeifrhboring:  strvictnres,  etc.  Here  it  is  advisable  to 
employ  prophylactic  fixation  in  dilTerent  positions,  and  early 
manipulation  and  massage.  Appropriate  treatment  is  of  as* 
pecia!  importance  in  children,  to  avoid  the  occurrence  of  dis- 
torbances  of  growth  in  the  affected  region. 

Reibmayr  hns  devised  an  apparatus  for  the  elastic  stretch- 
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Fia.  188.— Flexion  of  the  ElbowJolDt. 


ing  of  ankyloses  and  contractures  of  the  shoulder-joint  which 
is  shown  in  Fig.  187,  The  rod  6  is  adjustable  in  three  direc- 
tions corresponding  to  the  free  excursions  of  the  joint;  g  is 
the  elastic  strap  which  effects  move- 
ment at  the  peripheral  end,  while 
counter-pressure  is  represented  by 
the  pad  which  is  also  adjustable  at 
t\\^  main  rod  a. 

In  severe  cases,  brisement  un-        \       ^"'^'"^'^'i^K^'^^^ 
der    anaesthesia    and,    where    the         \,  W^Kk^^ 

ii:iuscles  are  in  good  condition,  even 
i-«esection  may  be  requisite. 

Cicatricial  contractures  (espe- 
01  ally  after  scalds)  at  the  elbow  require  appropriate  extension 
dressings,  and  occasionally  operative  interference  (division  of 
"t^l-ie  cicatrix,  plastic  operations)  which  cannot  be  discussed  in 
tr.l-iis  place;  even  myogenous  contractures,  though  rare,  have 
t^^^en  observed.  At  the  elbow-joint,  however,  the  arthrogen- 
ous  contractures  and  ankyloses  are  by  far  the  most  important, 

and  most  frequently  require  special 
orthopedic  treatment.  The  degree 
of  contracture  or  ankylosis  is  easily 
recognized  under  anesthesia.  The 
possibility  of  increasing  the  flexion 
differentiates  contractures  from 
ankyloses  even  without  narcosis. 

In  all  cases  of  trauma,  or  dis- 
eases of  the   elbow-joint,  passive 
movements  should  not  be  too  long 
delayed.    Where  the  latter  alone 
are  insufficient,  Bonnet's  apparatus 
for  the  mobilization  of  the  elbow  is 
a  very  suitable  instrument  for  gym- 
nastic manipulations  and  exercises. 
Liicke's  *  apparatus  with  elastic 
ti'action  (originally  intended  for  use 
after  resection  of  the  elbow)  is  also 
of  value,  as  are  those  of  Reibmayr 
iPig.  188)  and  Collin  (Fig.  158),  by  means  of  which,  according 
to  requirement,  flexed  or  extended  position  may  be  aimed  at  or 
interchanged ;  similar  apparatus  ai*e  those  of  Blanc  and  others. 


Flo.  180.— Bxtensioii  of  the  Elbow- 
Joint  (Reibnuiyr). 


Berthet  effects  flexion  of  the  elbow-joint  contrac 
extension  by  aflttxing  to  fore-arm  and  upper  arm,  resj 
two  lateral  splints  by  means  of  circular  clasps;  the 
behind  more  than  a  hand^s  breadth  beyond  the  elbo^ 
being*  applied  at  the  joint  and  the  ends  being  approxii 
a  rubber  ring*. 

In  order  to  counteract  flexion-contracture  of  the  e 
to  enable  the  patient  himself  to  make  passive  motio 
tension,  v.  Bruns  *®  among  others  has  devised  a  sim] 
ratus  which  consist  essentially  of  hollow  tin  splinti 
hand,  fore-arm,  and  for  the  upper  arm,  respectively, ; 
a  hinge  at  the  elbow  and  fastened  to  the  extremity 
ages  or  clasps.  At  the  lower  side  of  the  upper-am 
extends  an  iron  rod  with  a  pulley  at  its  anterior  ei 
projects  beyond  the  groove  for  the  fore-arm  and  whi< 
easily  attached  to  a  table  by  an  angular  hook  wit 
screw.  A  cord  passing  from  the  lower  end  of  the 
splint  over  the  pulley  of  the  iron  rod,  manipulated 
hand  of  the  sound  side,  effects  extension,  while  flexio 
formed  by  the  flexor  muscles  or  the  elastic  retraction 

A  similar  contrivance  has  been  devised  by  J.  Hop] 

In  a  number  of  apparatuses  for  contracture  of  tJ 
(Kolbe,^^  Stromeyer)  the  position  can  be  altered  by 
thread  applied  on  the  flexor  side,  between  the  upper- 
fore-arm  splints;  in  others,  like  the  apparatus  of  Pare 
Manget,  the  screw,  by  means  of  which  the  gutters  y 

twn  a.¥*t.if»ii latino"  snlint.s  run   hp   P*ivpn   u.nv  Hpfiinnl   nr 
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tion  to  each  other.  Where  the  adhesions  are  very  extensive, 
brisement  forci,  followed  by  passive  movements,  will  also  yield 
the  most  rapid  results  at  the  elbow;  where  the  contracture 
shows  a  tendency  to  recur,  this  can  be  counteracted  by  suita- 
ble splints  with  elastic  traction. 

Elbow-joints  ankylosed  in  good  position,  i.e.,  at  about  a 
right  angle,  will  rarely  call  for  operative  interference;  but  in 
firm  ankylosis  in  extended  position  resection  is  the  best  pro- 
cedure for  obtaining  a  movable  joint;  in  bony  ankylosis  a 
wedge-shaped  excision  from  the  synostotic  adherent  joint  sur- 
faces will  be  requisite.  Defontaine  "  obtained  good  results  in 
one  case  by  a  trochleiform  osteotomy. 

Sayre  performs  the  resection  by  making  a  simple  straight 
incision  over  the  joint,  exposing  the  bone  by  drawing  the  soft 
parts  aside,  and,  in  order  to  reach  the  point  of  attachment  of 
the  triceps,  separating  first  the  end  of  the  olecranon,  then  saw- 
ing through  humerus,  radius  and  ulna;  then  the  extremity  is 
placed  in  a  fixation  apparatus  and  passive  movements  are 
soon  begun. 

At  the  wrist-joint,  as  at  the  foot,  various  kinds  of  contrac- 
tures occur  which  are  termed  club-hand  (main  bot^  Klump- 
hand)\  but  while  the  lateral  abduction  and  adduction  contrac- 
ture and  the  rotator^'  pronation  and  supination  contractures 
are  of  but  little  practical  importance,  we  are  most  interested 
in  contractures  of  flexion  and  extension  (dorsal  and  palmar 
club-hand). 

Contractures  at  the  hand  are  rarely  congenital;  in  such  an 
event  they  are  usually  combined  with  other  abnormities  (de- 
fective development  of  the  bones  of  the  fore -arm,  webbed  fin- 
gers, etc).  Congenital  club-hand  is  ordinarily  a  contractui*e 
in  the  palmar  direction,  i.e.,  an  api)roximation  of  the  volar 
surface  to  the  flexor  side  of  the  fore-arm,  at  times  with  more 
or  less  pronounced  lateral  deviation. 

The  acquired  contractures  of  the  hand  are  much  more  fre- 
quent. They  may  result  from  injuries,  especially  burns,  as 
cicatricial  contractures  which  often  give  rise  to  the  greatest 
deformities  of  the  hand,  e.g.,  with  fingers  completely  adherent 
to  the  dorsal  surface  of  the  fore-arm  and  fixed  by  cicatrices; 
or  else,  phlegmons,  injuries  to  tendons  may  cause  such  deform- 
ities; or  again  they  may  occur  as  arthrogenous  contractures 
in  consequence  of  disease  of  the  wrist-joint.    The  most  fre- 
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quent  of  all  the  acquired  contractures  of  the  hand  are  proba- 
bly the  paralytic  forms,  i.e.,  those  occurring'  as  sequelae  of 


Fio.  190.— Congenital  aub-hand.       Fio.  191.— Traumatic  Club-       Fio.  19S.— Pathological 

hand,acatrixatN.  (Neurotic)  Gtaw-hand. 

infantile  paralysis  and  other  diseases  of  the  central  nervous 
system  (Fig.  192). 

Appropriate  prophylactic  treatment,  fixation  in  a  position 
opposed  to  the  direction  of  the  contracture,  passive  move- 
ments, and  especially  the  application  of  elastic  traction  may 
here  prove  of  considerable  value.  Reibmayr  **  among  others 
has  devised  an  ingenious  apparatus  for  effecting  alternate  ex- 


Fio.  108. 


tension  and  flexion  of  the  wrist-joint  and  the  fingers.  The 
apparatus  (Fig.  193)  consists  of  a  well-padded  leather  bracelet, 
a  longitudinal  rod,  a,  with  detachable  frame,  6,  a  rod,  d,  verti- 
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cal  to  o,  and  the  two  racks  for  affixing  the  rubber  tubes  (the 
latter  the  thickness  of  medium-sized  drainage  tubes,  and  tied 
at  the  ends  into  a  loop).    For  the  protection  of  the  fingers, 


Fio.  IM.— Befbowyr^s  Apparatus  for  Flexing  the  Wrist-Joint. 

i.e.,  to  prevent  the  rubber  tubes  from  cutting  in,  Reibmayr 
uses  small  tubes  of  sheet  lead. 

Figs.  194  and  195  show  how  the  wrist-joint  may  be  alter- 
nately extended  and  flexed.  Similar  apparatus  can  be  easily 
improvised  with  interrupted  retentive  dressings,  articulated 
splints,  and  included  hooks  or  rods  for  the  application  of  the 
elastic  traction. 

For  flexion  contracture  of  the  hand,  particularly,  a  number 
of  appliances  have  been  devised. 


Fio.  105.->Reibinayr*8  Apparatus  for  Flexing  the  Fingers. 

Blanc,  for  example,  utilized  the  elasticity  of  a  rubber  ring 
for  approximating  the  ends  of  lever  splints,  and  bringing  the 
hand  into  a  straight  position. 
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Gross'  apparatus  has  a  ciorsal  i>p)int  fastentxl  to  a  slieat 
for  the  fore-arm  which  carries  at  its  lower  end,  over  the  met- 
acarpal joints^  a  transverse  rod  toward  which  the  hand  is 
drawn  by  an  elastic  cord,  while  a  doi^sal  pad  exerts  pressure 
on  the  I'eg'ion  of  the  wrist. 

Bruns'  appai^tiis  consists  of  two  ffutter-hke  tin  sphnt^s 
joined  by  a  hing'e,  for  flxinis*  the  hand  and  fore-arm,  together 
witli  an  iron  rod  attaclied  to  the  doi'sal  fore-iirm  splint,  which 
projects  beyond  the  wiist,  toward  which  the  hand  is  drawn  by 
elastic  cords. 

In  other  apparatus,  like  that  of  Eulenburg  and  others,  end- 
less screws  and  toothed  wheels  constitute  the  adjust4iblt* 
mechanism  of  the  parts  which  are  held  together  by  two  lateral 
articulated  splints  and  straps* 

Similar  apparatus,  arran;2:ed  inversely  Jias  been  constructed 
for  dorsal  contracture  of  the  hand;  for  instance,  by  w  Bruns 
(who  secured  perfect  cure  by  its  means  in  a  patient  the  dorsal 
surface  of  whose  hrind  lay  on  the  fore-arm.  after  lie  had  first 
tenotomizcd  the  extensor  tendons);  it  consists  of  ^uttei^s  for 
the  fore-arm,  upper  arm,  and  hand,  united  by  hingres.  From 
the  volar  surface  of  the  hand-sj>hnt  extends  a  steel  arch  which 
is  fastened  with  a  screw  to  a  steel  rod,  piovided  with  an  an- 
terior fissure  and  extendinj^  alongr  the  convex  side  of  the  fore- 
arm splint;  this  renders  it  possible  to  maintain  the  result 
obtained  by  manual  reposition. 

In  congenital  contractures  of  the  hand,  manipulations  with 
fixation  in  the  best  possible  position  will  quickly  succeed. 
In  the  more  extensive  cicatricial  contractures,  the  division  of 
cicatricial  bands,  occasionally  their  extirpation,  and  tranvSplan* 
tation  of  cutaneous  flaps,  may  be  necessary;  ti*notomy  will 
rarely  be  required. 

A  wrist-joint  ankylosed  in  good  position  does  not  call  for 
operative  interference;  on  the  other  hand,  ankylosis  in  aggra- 
vated volar  flexion  may  occasionally  require  resection  and 
straightening,  in  order  to  improve  the  usefulness  of  the  hand. 

Finger  contractures  may  also  Ix*  the  result  of  the  most 
various  traumatic  or  morbid  disturbances.  Prophylactic 
treatment  will  depend  on  proper  management  of  the  causal 
factors,  on  passive  motion,  etc. 

Apparatus  for  finger  contnicture  may  be  improvised  very 
simply  by  adding  suitable  prolongations,  such  as  iron  rods 
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Fio.  108.— CoIIin*s  Apparatus  for  Finger  Contrao* 
ture. 


with  notches,  to  a  dorsal  forearm  splint.    Against  these  rods 
the  contracted  finger  is  drawn  by  elastic  cords.    A  further 
method  consists  in  placing  the  hand  on  a  board  with  processes 
for  the  several  flngv^rs,  pad- 
ding the  contracted  finger 
where  it  rests  on  the  board, 
and  gradually  stretching  it 
by  an  elastic  cord  (rubber 
band)  passing  over  the  ver- 
tex of  the  curvature. 

Appliances  suitable  for  the  treatment  of  flexion  contrac- 
ture of  the  fingers  have  been  devised  by  Bigg,  Goldschmidt 
and  others,  in  which  dorsal  splints  adapted  to  the  several  fin- 
ders are  movable  by  endless  screws  at  the  level  of  the  articu- 
lations; the  phalanges  are  fastened  by  elastic  silk  bands  to 
t,he  splints,  which  are  in  turn  adjustable  on  a  padded  plate 
surrounding  the  metacarpus;  or  they  may  be  made  movable 
on  the  dorsal  side  of  a  padded  tin  splint  for  the  fore-arm  and 
liand  (Goldschmidt). 

Schonbom's  apparatus  for  extending  contracted  fingers 
consists  of  a  deerskin  glove,  made  to  button  at  the  ulnar  bor- 
der, which  extends  above  the  wrist;  into  its  dorsal  part  is 
inserted  a  steel  splint  (ten  inches  long)  which,  broad  at  first, 
narrows  at  the  wrist,  again  widens  at  the  metacarpus,  and  at 
the  contracted  finger  again  narrows  into  a 
gutter  shape,  and  surrounds  two-thirds  of  the 
first  phalanx.  To  this  gutter  a  second  covered 
with  leather  is  joined  by  a  hinge,  and  it  re- 
ceives the  volar  surface  of  the  second  and  third 
phalanges.  It  carries  two  wire  frames,  the 
peripheral  one  being  one  and  one  half  inches 
high,  the  central  one  three-quarters  of  an  inch. 
To  the  peripheral  frame  is  fastened  an  elastic 
band  which  runs  over  a  friction  roller  on  the  hori- 
zontal portion  of  the  central  frame,  and  is  but- 
toned to  a  knob  on  the  dorsal  splint.  Thus  the 
tra<;tion  acting  on  the  finger  depends  on  the 
thickness  of  the  band  and  degree  of  its  tension. 
Nyrop  employs  elastic  traction  in  the  following  manner 
(Fig.  197):  To  German  silver  thimbles,  d,  provided  with  a 
slightly  curved  dorsal  process,  /  (to  prevent  slipping  of  the 
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elastic  cords) »  are  allixed  round  elastic  coi 
ened  to  hooks  on  a  German  silver  meta 
while  the  elastic  extension  cord  from  the  tl 
to  a  bracelet,  o,  situated  hii^her,  but  conne^ 
by  elastic  material,  t\  and  padded  inside  wit 
paratas  for  paralysis  of  the  extensoi-s  of  tt 
(Collin,  etc.)  may  also  be  found  of  use  (Fig. 

For  finger  contractures,  Mathieu*^  has 
ratus  with  volar  splint  and  a  pad  fastened  \ 
intended  to  bear  on  the  vertex  of  the  cum"^; 
bein^  graduated  by  a  screw. 

In  fully  developed  cicatricial  contractu] 
is  advisable,  as  a  rule,  to  operate:  to  per 
discission,  detach  the  cutaneous  cicatrix,  di^ 
and  unite  it  longitudinally,  making  a  curV' 
especially  a  V-shaped  incision  which  is  con 


Flo.  lU^.— CoUiu's  AppAratus  Tor  Ezt^QsorP 

(Busch,  etc.).  In  serious  cases  of  cicatricial 
palm>  good  result  may  be  secui^d  from  the 
a  pedicidated  skin  flap  from  the  wall  of  the 
i^ecommended  by  Saizer;  ^-  to  take  pedic 
parts  adjoining  the  hand  can  hardly  be 
other  parts  wniilt!  be  thus  endangered. 

Partial  rest*ction  may  also  have  to  be  c 
of  severe  conti*actui'e,  H 

Where  the  finger  contracture  is  compm 
the  tendon,  etc,  and  the  atfected  stiff  fln^ 
work,  etc.,  exarticulation  of  the  finger  will  1 
procedure,  and  if  conjoined  with  resection 
ing  head  of  the  metacarpal  bone*  even  the  ( 
be  entirely  satisfactory. 

In  this  conm*ctioa,  Dupuytren's  finger  coi 
retraction  of  the  palmar  fascia  (previo 
Boyer,  Bonnet,  and  others  as  crispattira  te 
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mentioned.  It  is  a  flexion  contnicturu  affecting  preferably 
jbe  ring  and  little  finger  of  older  persons,  which  has  x\  ten- 
y  to  increase  slowly  until  the  atfected  finger  is  completely 
Wit  into  the  pahn  (Fig.  199), 

The  cause  of  the  atfectiou  has  been  ascribed  to  repeated 
traumata,  especially  in  professional  workmen  (gardeners,  car- 
p^'nters,  glaziers,  coachmen),  and  this  assumption  has  some- 
tliing  in  its  favor,  particularly  in  unilateral  cases.  Thus  a 
switch-tender  ascnbed  the  affection  to  the  vibration  impai^^d 
to  the  hand  on  the  switch  by  passing  trains;  a  glazier*  to  the 
jan*ing  of  the  hand  from  beating  the  putty  into  the  window- 
frame;  others,  to  the  pressure  of  the  head  of  the  cane.  Un- 
doubtedly>  acute  and  chronic  ti'aumata,  especially  in   thin 
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hands,  have  some  influence,  although  I  have  observed  the 
affection  several  titties  in  very  fat  hands,  and  it  may  occur 
even  in  people  who  only  handle  the  pen  (Qoyrand).  Heredity 
is  blamed  by  some  authors  (Menjaud/^  Kunig),  others  assume 
a  certain  connection  with  rheumatic  and  gouty  affections 
(Adams,  etc.). 

The  anatomical  alterations^^  present  in  tliis  affection  have 

been  studied  mainly  by  Goyrand,  Adams,  Blum,  Kocher.  and 

Othei^;  they  consist  chiefly  in  a  ivti-iction  of  the  palmar  fas- 

Kia  with  connective-tissue  proliferation;   trabecuhe  springing 

roni  the  fa^^cia  fix  the  finger  in  the  peculiar  position   and 

li.»ave  on  13^  the  third  phalanx  invariably  five;   at  times  there 

re  curved  extensions  toward  the  neighboring  Angelas.     The 

exor  tendon  has  nothing  to  do  with  this  retraction,  though  it 

easy  to  mistake  the  prominence  in  tlie  vola  formed  by  the 

ntracted  fascia  for  one  due  to  the  tindon^ 


>76 


Orthopedics  and  Orthopedic  Surgery, 


The  symptoms  of  the  affection  at  first  consist  mcirly  of 
slig-ht  restriction  of  extension,  especially  of  the  ring-  or  little 
finger,  some  tension  on  the  volar  side  interfering:  with  com- 
plete extension;  at  times  rheumatic  pains  ai'e  pn-sent  in  the 
be^innin^'-,  or  nodal  thickenings  are  noticed  in  tJie  palm  which 
cause  adhesion  of  the  pre%nously  freely  movable  skin.  Grad- 
ually the  finder  assumes  a  conti*acted  position,  the  flexion 
atTecting"  the  phalangfo-meta carpal  and  the  first  ijiterphalan* 
^al  joint,  while  the  second  iuterphalang^al  joint  is  never 
attacked. 

B3*  degrees  we  may  notice  in  the  palm  a  projection,  appar- 
ently foi'med  by  the  tendon,  over  which  the  skin  extends  in  an 
arched  fold  which  is  adherent  below  (Fi^.  199).  The  condition 
occasionally  remains  stationary  in  deg^ree,  but  usually  it  is 
progressive,  and  leads  to  the  firm  flexion  of  the  affected  (ulnar) 
Hngei's  into  the  palm,  thus  interfering  more  or  less  with  func- 
tion* 

The  diagnosis  is  simple:  the  pi^dominant  affection  of  the 
ulnar  fingers  (in  very  rare  cases  only  is  the  index  Ungi'tr  or 
thumb  mentioned  as  implicated),  the  exemption  of  th«  second 
interphalangeal  joint,  the  characteristic  alterations  in  the  skin 
of  the  palm,  these  points  permit  the  ready  ditferentiatiuu  of 
the  affection  from  others. 

Mechanical  treatment,  as  a  rule,  cannot  accompUsh  much, 
except,  perhaps,  in  mild  cases  at  the  outset.  Pronounced 
cases  require  opei'ative  measures*  Tenotomy  here,  of  course, 
would  be  a  faulty  procedure;  division  of  the  tense  prolonga- 
tions of  the  palmar  fascia  will  remove  the  deforuuty  in  tht? 
majority  of  cases.  Subcutaneous  discission,  especially  multi* 
pie  (Adams),  of  the  trabecular  has  given  quite  sj^tisfjictorj'  re- 
sults in  several  cases.  Where  the  retraction  is  very  great 
and  the  skin  greatly  adherent,  it  would  be  good  practice.  In 
order  to  avoid  laceration  of  the  skin  during  extension,  to  select 
a  more  thorough  procedure  which  will  be  free  from  dangi'r  if 
performed  antiseptically  (best  by  Esmarch's  bloodless  method), 
viz.,  either  transverse  division  of  the  trabecula*,  thn>ugh  a 
longitudinal  incision  (Goyrand,  Haixlie")  or  the  formation  of 
a  square  flap  (Richet). 

Busch's  method  may  be  most  warmly  iHH:ommended :  a 
triangular  flap,  its  base  directed  toward  the  fingers,  !«  dis- 
sected off  at  the  point  of  retraction,  and  while  the  flngi?r  is 
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bein^  stretched  the  tense  bands  are  divided  until  extension 
can  be  completed,  when  the  wound  is  united  longitudinally. 

Gtersuny  and  Kocher  ^  have  operated  successfully  in  sev- 
eral cases  by  making  simple  longitudinal  incisions  and  dis- 
secting off  the  skin  from  the  thick,  firm,  projecting  bands,  and 
then  excising  the  palmar  fascia  with  its  processes  so  far  as  it 
is  diseased.  They  therefore  recommend  the  thorough  extirpa- 
tion of  the  thickened  and  contracted  palmar  aponeurosis  with 
its  processes,  after  simple  longitudinal  incision  of  the  skin,  as 
the  correct  method  for  the  radical  cure  of  Dupuytren's  con- 
tracture. 

II.  Genu  Valgum  and  Varum. 

Under  the  term  genu  valgum  (knock-knee)  is  understood 
that  deformity  where  the  bones  of  the  legs  form  with  that  of 
the  thigh  an  angle  opening  outward,  or,  in  other  words,  where 
the  knee  projects  inward  from  a  line  drawn  from  the  head  of 
the  femur  to  a  point  midway  between  the  malleoli.  Genu 
valgum  is  an  abduction  contracture,  as  is  well  shown  in  Fig. 
204. 

This  deformity  is  rarely  congenital  (Dittel,  etc.),  but,  as  a 
rule,  forms  when  the  child  begins  to  walk.  Formerly  genu 
valgum  rachiticum  was  distinguished  from  genu  valgum 
staticum  or  adolescentium  (Fig.  202)  which  first  appears  in 
infancy. 

Mikulicz  first  suggested  that  the  latter  form  was  also  usu- 
ally of  rachitic  origin,  and  therefore  it  is  preferable  to  speak 
of  genu  valgum  rachiticum  infantum  (Figs.  42,  201),  and  of 
genu  valgum  adolescentium. 

The  deformity  appears  with  greatest  frequency  between 
the  ages  of  two  to  four,  or  later  between  the  ages  of  twelve  to 
eighteen  in  the  male.  Bakers,  carpenters,  waiters,  etc.,  or  men 
who  are  obliged  to  stand  most  of  the  time,  are  peculiarly  lia- 
ble to  be  affected. 

Rarer  varieties  of  genu  valgum  are  those  which  follow  on 
congenital  luxation  of  the  patella  (Maas,  Middeldorpf),  that 
which  is  of  paralytic  or  traumatic  origin  (Seydel,  Mikulicz) 
and  that  which  results  from  disease  of  the  joint,  the  so-called 
genu  valgum  inflammatorium  (Volkmann,  Maas,  and  others). 

Various  degrees  of  knock -knee  have  been  distinguished. 
As  a  rule,  the  degree  may  be  accurately  enough  measured  by 
6—50 
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the  eye.  For  more  careful  esthnation  TiOaux,  RobertSp  ilN 
kulicz  and  others,  have  devised  special  instruments.  Ordi*^ 
narily  the  tape  measiii*e  will  enable  us  to  note  the  amount  o( 
deviation  from  tlie  correct  line.  We  thus  may  obtain  the  dia* 
tance  b  m  (Fig.  204),  from  the  line  A  v  {Fig,  203)  which  ext^^ndal 
from  the  head  of  the  femur  to  a  point  midway  between  the 
malleoli*  The  angle  which  tlie  leg  makes  with  an  ideal  line 
extended  from  the  femur  will  also  serve  for  measui'enient,| 
However  obtained,  the  leg"  must  be  extended,  the  patient 


Fio.  !»1.— (ienu  Vdgiini  Rachltknui]  Sla. 


Fro.  2IW:.— Ofuu  Viil*rum  AitttU-scf-titluau 


standing  or  reclining,  and  the  measun»ment  must  be  made  in 
the  anterior  plane  of  the  leg. 

Formerly  the  cause  of  the  deformity  was  sought  m  tin* 
ligaments  and  in  the  knee  joioU  More  rt!cent  invt»stig;itions 
have  proved  that  it  residc»s  in  the  bones  themselves. 

The  ligamentous  theory,  which  was  advocated  by  Stro- 
meyer,  Guerin,  and  Blasius,  maintained  that  first  the  internal 
lateml  hgament  became  relaxed,  and  that  next  the  inti^mal 
condyle  hypertrophieil;  the  muscular  theory  sought  the  cause 
in  a  retraction  of  the  biceps  muscle,  in  a  paralysis  of  t  hi*  |K>p- 
liteus  muscle,  etc.  This  view  was  held  by  Jorg  and  by  Duchenne. 
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The  articular  theory  of  Hiiter  stated  that  the  cause  of  genu 
valgum  staticum  resided  in  the  form  of  the  condyles,  that  is 
to  say,  it  was  claimed  that  the  articular  facet  of  the  external 
condyle  of  the  femur  was  ahnormally  deepened  by  pressure  of 
the  semilunar  cartilage,  and  that  the  condyles  of  the  femur 
and  of  the  tibia  remained  relatively  too  low  from  lack  of  de- 
velopment. 

It  is  to-day  established  that  the*  cause  of  knock-knee  resides 
in  changes  in  the  bones.  While  formerly  the  partially  erron- 
eous Aiew  prevailed  that  the  chief  alteration  was  hypertrophy, 
leading  to  abnormal  height  of  the  internal  condyle  of  the 
femur  or  else  levelling  of  the  external  condyle  (usually  sec- 
ondary in  nature),  the  anatomical  researches  of  Mikidicz,  Weil 
and  others,  have  proved  that  the  first  changes 
are  to  be  sought  to  a  less  degree  in  the  epi- 
physeal ends  than  in  the  diaphyseal,  especially 
the  lower  diaphysis  of  the  femur,  and  further 
that  genu  valgum  in  children  depends  on  the 
fact  that  the  epiphyses  of  the  femur  or  of  the 
tibia  are  set  obUquely  on  the  diaphyses  as  the 
reBult  of  rachitic  change  in  the  diaphysis  (un- 
equal Impregnation  with  lime). 

NeudSrf er  clainis  that  the  most  frequent  cause 
(rf  genu  valgum  is  diminished  obliquity  of  the 
neck  <rf  the  femur  in  relation  to  the  shaft.  This 
may  occur  without  rachitic  changes  and  is 
raiely  congenital  but  almost  always  acquired. 

The  post-mortem  findings  have  certainl^^  at  times  revealed 
lengthening  of  the  internal  condyle  of  the  femur,  but  this 
was  secondary  in  nature  (Chiari,  Gueniot,  Lannelongue,  and 
others).  An  essential  alteration  in  the  profile  curve  has,  how- 
ever, not  been  determined.  Usually  more  or  less  marked 
rachitic  changes  have  been  found.  The  affected  bones  have 
been  abnormally  soft;  in  half-grown  children  the  epiphyseal 
ends  have  been  considerably  broadened,  especially  at  the  ex- 
pense of  the  germinative  zone.  Occasionally  the  process  of 
growth  near  the  epiphyses  has  been  unequal  in  degree,  and 
there  has  existed  an  abnormal  curvature  of  the  entire  diaphy- 
seal end.  The  cartilage  of  the  joint  is  occasionally  found  in  a 
state  of  atrophy  on  the  outside,  while  internally  it  is  hyper- 
trophied. 


Figs.  208  and  204. 
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The  changres  are,  as  a  rule,  mast  marked  at  the  end  of  the 
femur,  rareh^  at  the  upper  extremity  of  the  tibia.  In  agg^ra- 
vated  iostances  the  patella  is  occasionally  found  pushed  oiiU 
ward.  In  old  age  arthritis  deformans  may  be  an  accompani- 
ment. 

A  predisposing  cause  of  genu  valgum  is  abduction  a 
outward  rotation  following  on  extension.     Abnormally  c< 
tinuous  extension  position,  particularly'  where  the  bones 
rachitic,  leads   to   unequal    pressure  and  to  disturbances  ^ 

growth.  There  can  be  no  question  hut  that  in  tired  tndiv^^  ^^' 
uals  with  weak  muscles,  prolonged  extension  of  the  hra'  ^^^ 
results  In  changes  in  the  bones,  and  the  prolonged  unequ^e:— *^ 
pressure  is  followed  by  unequal  growth.  Therefore  genu  v:^^  ^^1- 
gum  adolescentium  is  also  static  in  source,  even  though  ractr^^*'** 
tic  changes  ordinaiil}"  are  the  prime  cause. 

Mechanical  causes  may  also  apparently  be  influential  *^ 

the  production  of  knock-knee.  Liicke*^  has  claimed  that  tl  •^  ^^ 
elastic  stocking  supporters  worn  by  children  may,  in  case  tt^the 
genei^l  nutrition  is  poor,  lead  to  genu  valgum. 

The  symptoms  of  knock*knee  are  a  greater  or  lesa  irnrai   ^^'^ 
position  of  the  knee,  an  outward  projection  of  the  lower  lini*'     '^ 
and  a  varying  degree  of  separation  of  the  feet.    Thes**  ph^  -**^ 
nomena  may  be  uni-  or  bilateral.     When  the  limb  is  extende^^^  ^ 
the  angle  formed  between  the  tibia  and  the  femur  bcK^onic^^-^*^ 
especially  marked.    A  characteristic  point  is  the  fact  that  or"  -^^ 
flexion  of  the  limb  the  deformity  disappears.     Various  ex^a^*' 
planations  of  this  fact  have  been  ottered.    Hueter  and  Giran^"^"^ 
claim  that  the  reason  is  the  shape  of  tlie  cond^des  of  th^  -^^ 
femur;  othei^  believe  the  fact  due  to  compensation  by  out    ^*' 
ward  rotation  of  the  hips;  Mikulicz  and  AliHirt"  an*  prubahh-^^^* 
right  in  tlieir  assumption  that  the  disappearance  results  front  ^^^ 
the  obliteration  of  the  anterior  plane  of  the  tibia  and  the^^*^ 
femur  when  the  knee  iornt  is  flexed. 

In  marked  instances  of  knock-knee  the  walk  of  the  indivitl— -^^ 
ual  is  more  or  less  altered.  In  case  of  unilateral  genu  valgum  ^^ 
the  shortening  is  compensjited  by  sinking  of  the  pelvis.  In  ^^ 
aggravated  bilateral  instances  the  X'Shai>ed  limbs  contin-  '^'^ 
ually  interfere.  In  consequence  the  individual  keeps  the  kne<*  ^ 
flexed  and  the  hips  are  rotated  outward,  in  order  that  th<^ 
knees  may  as  far  as  possible  not  strike  one  another.  Tli^ 
subjective  symptoms  are  diminished  power  of  resistance  ta 
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labor  and  fatigrue.  Where  the  muscular  system  is  weakened 
the  symptoms  are  more  pronounced,  especially  if  the  genu 
valgum  is  complicated,  as  it  not  infrequently  is,  by  pes  valgus. 
In  case  of  unilateral  genu  valgum  a  skoliotic  curvature  of  the 
spinal  column  often  develops,  beginning  as  a  lumbar  skoliosis 
in  the  direction  of  the  shortened  limb. 

The  symptoms  noticeable  from  the  side  of  the  knee,  espe- 
cially in  children,  before  any  marked  deformity  exists,  are  pain 
on  its  inner  side,  inability  to  stand  for  a  long  time,  etc.  These 
symptoms  will  frequently .  suggest  irritability 
of  the  joint  due  to  an  inflammatory'  process. 

In  individuals  in  whom  the  musculature  is 
not  weak,  there  frequently  develops  a  compen- 
satory supination,  that  is  to  say,  the  muscles 
opposed  to  those  which  keep  the  foot  abducted 
and  pronated  resist  and  abduct  the  foot,  so  that, 
notwithstanding  the  oblique  direction  of  the 
lower  limb,  the  foot  is  planted  firmly  on  the 
ground. 

Only  in  case  of  infantile  genu  valgum  is  the 
deformity  likely  to  become  rectified.  As  a  rule,  ^  _.  , 
genu  valgum,  especially  m  youth,  has  a  pro-  tionincaaeofCtenu 
gressive  tendency  up  to  the  twentieth  year,  valgum. 
when  the  growth  of  the  bone  being  completed  the  deformity 
remains  permanent.  Occasionally,  however,  a  similar  result 
occurs  earlier,  and  this  is  to  be  explained  on  the  assumption 
that  the  yielding  bone  has  consolidated.  In  general,  treat- 
ment is  most  effective  the  earlier  in  the  disease  it  is  instituted. 
Knock-knee  of  long  duration  calls  for  most  radical  methods 
of  treatment.  The  prognosis  is  very  unfavorable  in  chronic 
cases  where  arthritis  deformans  has  developed,  and  in  such  an 
event  the  hmb  may  become  entirely  useless. 

The  treatment  of  genu  valgum  varies  greatly  according  to 
the  degree  and  the  age  of  the  patient.  It  is  symptomatic  of 
progress  in  our  art  that  an  affection  which  no  longer  than 
fifty  years  ago  was  considered  incurable,  aside  from  its  occur- 
rence in  young  children,  to-day  ma^'  be  looked  upon  as  almost 
uniformly  curable  by  one  or  another  of  the  methods  at  our  dis- 
posaL  Infantile  genu  valgum  must  be  considered  separately, 
seeing  that  it  rarely  requires  operative  measures,  but  may 
be  cured  through  resort  to  orthopedic  devices  and  apparatus. 
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The  treatment  of  g^emi  valgum  must  subserve  two  pur- 
poses: It  must  restore  normal  function  to  theaifected  extrem- 
ity, and  it  must  fulfil  the  esthetic  indications,  that  is  to  say. 
^ve  the  Unib  the  natui^l  appearance.  The  simple  section  of 
the  external  lateral  ligament,  of  the  tendon  of  the  biceps  and 
correction  of  the  curvature  in  the  middle  of  the  lower  extremity 
will  not  alone  suffice  (Mikulicz),  There  are  two  methods  at  our 
disposal:  the  one  is  the  gradual  and  the  other  is  the  forcible 
correction  of  the  deformity.  TIu'  flt*st  is  especially  applicable 
to  the  deformity  in  children,  and  the  aim  is  secured  by  appa- 
ratus and  orthopedic  appliances.  The  second  method  is  pref- 
erable  in  case  of  adults  and  particularly  in  case  of  dispensary 
patients,  who  can  neither  spare  the  time  required  by  mechani-  ^ 
cal  treatment,  nor  afford  the  expense  of  apparatus.     For  this 

cluss  of  patients  the  operative 
measures,  of  which  more  than  a 
dozen  have  in  modern  times  been 
su^irgested,  are  suitable. 

In  case  of  bilatei^al  g'enu  val- 
g-um  of  slight  degree,  one  of  the 
simplest  methods  is  the  use  of  a 
cusluon  (Fig.  206),  which  is  fast- 
ftq.  -m-Heifle's  Conical  eu>.hion.       ^.^^^,^  between  the  knees  and  then, 

hy  elastic  traction  over  the  ankle  joints,  the  feet  are  drawn 
together.  This  method  may  be  readily  resorted  to  at  night. 
A  further  simple  method  is  Langenbeck's,  whicli  consists  in 
making  traction  on  the  knees  outward.  This  method,  how- 
ever^ is  open  to  objection  on  the  score  that  it  weakens  the 
ligaments  and  it  is  therefore  not  used  nuich  nowadays. 

We  may  divide  the  appropriate  apparatus  Into  those  which 
the  patient  may  wear  and  attend  to  his  occupation,  and  into 
that  whicli  necessitates  rest  in  bed.  Of  the  latter  variety  the 
simplest  of  all  is  an  elastic  traction  splint  (Tuppert,  etc.), 
placed  on  the  outside  of  the  extremity,  to  which  the  knee  is 
strapped.  In  children  this  method  is  open  to  the  objection 
that  the  splint  is  apt  to  slip  from  outward  rotation  and  flexion 
of  the  knee,  and  therefcvi^t*  quickly  becomes  useless.  It  is  pref- 
erable, hence,  to  immobilize  the  pelvis  and  the  foot  at  the 
same  timt%  and  with  this  end  in  view  the  Sayre-Wolf  coxitis 
splint  may,  among  others,  be  resorted  to.  This  is  the  methc 
advocated  bv  Neudorfer. 
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J.  V.  Heine "  has  described  a  number  of  useful  orthopedic 
apparatuses  for  the  correction  of  genu  valg-um.  Among 
others  we  note  the  following:  He  applies  a  plaster  bandage  to 
the  limb  extending  from  the  toes  to  the  perineum.  He  im- 
beds in  this  on  the  outside  of  the  limb,  above  and  below,  iron 
stirrups,  the  lower  one  carrying  a  small  wheel.  An  elliptical 
piece  is  cut  from  the  bandage  on  the  inner  side  at  the  knee, 
and  a  splint  is  adjusted  on  the  outer  side  of  the  limb.  There 
is  a  groove  in  this  splint  in  which  the  wheel  fits,  when  the 
knee  is  drawn  against  the  splint.  Rotation  of  the  lower  ex- 
tremity is  impossible  when  this  apparatus  has  been  adjusted. 


Fio.  S07.— Heine's  Plaster  Band- 
age, with  Splint. 


Fio.  206.— Heine's  Apparatus  for  the  Treatment  of 
Genu  Valgum. 


and  gradual  redressement  of  the  deformity  is  attained.  The 
apparatus  in  position  is  shown  in  Fig  207. 

A  second  method  of  treatment  requires  rest  in  bed.  The 
patient  is  placed  on  the  side,  one  leg  is  bent  out  of  the  way, 
and  the  other  is  straightened  against  a  conical  cushion  which 
rests  behind  the  knee.  Pressure  is  exerted  over  the  malleolus 
by  a  screw-mechanism  which  is  attached  to  the  foot  of  the 
bed.  The  pelvis  is  firmly  strapped  down.  The  pressure  ex- 
erted by  the  screw  is  at  the  outset  gradual,  and  is  increased 
as  the  patient  becomes  accustomed  to  the  position.  Fig.  208 
amply  explains  the  procedure. 

The  special  apparatus  which,  for  evident  reasons,  is  only 
applicable  to  older  children  and  adults,  consists,  ordinarily,  of 
two  longitudinal  steel  bars,  which  articulate  at  the  knee  and 
are  provided  with  mechanism  by  means  of  which  abduction 
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is  possible.  The  upper  and  the  lower  extremities  an'  imnio- 
bilized  by  straps  and  a  suitable  knee-cap  controls  the  kne<?. 
The  entire  apparatus  is  attached  to  the  pelvis  by  a  pelvic 
band,  and  it  articulates  below  with  u  s|>ecial  shoe.     Ap^  is 

of  this  nature  rnay  be  worn  in  walking,  and  the  deh  i  .  s 
gradually  overcome  by  screw  pressui'e.  Heine,  Lons4a1e, 
Beely  and  others  have  perfected  such  appai'atus. 

A  further  variety  of  apparatus  utiUxes  tlie  inner  projecting 
side  of  the  knee  as  a  fulcrum,  the  lower  portion  of  the  extn*m- 
ity  bein^  drawn  against  a  horizontal  splint,  placed  alonigr  the 
inner  side  of  the  limb.    Hester,  of  Oxford,  has  devised  appara- 


Flo.  ai)9,— Apt«initua  for  Bilateral 


Fta>  310,— UGStvr'a  0«nu- 
Viil^m  Apfi«niciis, 


Vftlniitti  ApfmnUUt. 


tus  of  this  nature,  and  it  has  been  modified  by  Heather  Bi|?^ - 

It  consists  of  two  arms  of  a  lever  united  at  tlie  level  of  lUe^ 
internal  contlyle  of  tlie  femur  by  a  rin^,  the  whole  having  tha 
shape  of  the  norinul  extremity.     The  upper  portion  is  stntpiKH. 
to  the  thigrh,  while  the  infeiior  portion  of  tiie  extrt»niity 
drawn  to  the  lower  part  of  the  apparatus  by  well-padde 
straps  as  flrmiy  as  the  patient  can  bear. 

Apparatus  witli  articulated  joints  may  quickly  i^t  out  "* 
oriler,  and  the  non-articulated  is  therefore  not  alone  simpl^^ 
but  also  more  elfective. 

Tupjiert's'^  appanitus  (Fig:.  211)  may  be  I'ecommended       ^ 
very  simple  for  tlie  ti^atment  of  knock-knee  in  adults. 
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consists  of  a  flexible  rod,  one  and  one  half  inches  broad,  and 
about  an  inch  thick,  and  the  ends  of  which  are  inserted  into 
brass  plates.  The  plate  for  the  femur  is  larger  than  that  for 
the  lower  extremity,  and  they  are  strapped  to  the  limb  as 
shown  in  the  figure.  By  means  of  a  knee  cap,  the  knee  is 
drawn  to  the  rod,  the  elasticity  of  which  tends  to  restore  the 
normal  position  to  the  limb.  During  the  flrst  fortnight  the 
patient  must  sit  or  recline;  thereafter  he  may  walk  around, 
and,  as  a  rule,  the  deformity  is  overcome  in  from  four  to  six 
weeks.  At  the  end  of  two  to  three  months  the  apparatus  may 
be  removed. 

For  the  treatment  of  genu  valgum  infantilis  every  appara- 
tus is  open  to  objection.  Landerer's  method  of  elastic  trac- 
tion may  be  considered  the  simplest.  It  exerts  a  continuous 
pressure  on  the  internal  condyle,  thus  checking  the  tendency 
to  excessive  growth,  and  it  removes  pressure  from  the  exter- 
nal condyle.  The  extremity  has  thus  an  opportunity  to  re- 
turn to  the  normal  curvature.  The  method  consists  in  the 
use  of  two  fan-shaped  pieces  of  plaster,  connected  together  by 
an  elastic  band.  One  piece  is  applied  to  the  inner  side  of  the 
thigh,  and  the  other  to  the  inner  side  of  the  lower  extremity, 
the  elastic  band  between  the  two  being  stretched,  and  the 
limb  is  then  bandaged.  Children  may  play  around  while 
wearing  this  apparatus  and  the  pain  caused  by  the  exerted 
tension  soon  abates.  In  cases  where  the  deformity  is  slight, 
the  bandage  need  not  be  changed  often ;  in  cases  of  a  higher 
grade,  where  the  angle  formed  is  145°  to  155°,  four  applica- 
tions are  requisite,  or  two  to  three  months'  treatment  is  needed. 
Only  in  the  most  aggravated  instances  do  six  to  nine  months 
elapse  before  the  deformity  is  overcome.  In  Fig.  212  is  repre- 
sented a  case  of  genu  valgum  in  a  female  infant  of  five  years, 
ijvho  was  first  treated  by  Tuppert's  splint,  and  on  account  of 
rotation  this  had  to  be  removed.  Landerer's  method  was  then 
resorted  to,  and  in  four  months  the  case  was  cured  (Fig.  213). 

For  dispensary  treatment  of  children,  the  plaster  bandage 
is  useful.  The  child  should  be  anesthetized  and  the  deformity 
is  corrected  manually  as  far  as  possible.  A  plaster  bandage 
is  then  applied,  the  knee  being  pressed  outward.  After  the 
lapse  of  a  few  weeks  the  bandage  is  removed,  the  deformity 
further  corrected,  and  a  second  bandage  applied.  A  point  on 
which  stress  must  be  laid  is  the  necessity  of  placing  a  com- 
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press  on  the  thig:h  above,  and  below  on  the  lower  extremitiTj 
under  the  plaster  bandage. 

In  older  children  and  in  adults,  the  plaster  banda^  asso — 
elated  with  elastic  traction,  is  a  useful  method  for  gradual^ 
correction  of  the  deformity. 

Mikulicz"  applies  a  plaster  bandage  to  the  limb  In  it^^^ 
pathological  position.    An  articular  anterior  and    post4^ric^f— * 
iron  splint  is  imbedded  in  this  bandage,  as  also  two  stouts 
hooks  on  the  inner  side  of  the  thigh  and  of  the  lower  extrem— 
ity.    After  the  bandage  has  hardened  a  wedge^haped  piece  is 
cut  out  from  the  inner  side  at  the  level  of  the  knee,  and  on  the 
outer  side  at  the  same  level  the  bandage  is  cut  transversely. 


Vuw^ll 


Pio  m. 


The  two  portions  of  the  bandage  are  then  simply  held  together 
by  the  points  of  the  splints.  An  elastic  band  or  a  spring  is 
next  attached  to  the  hooks,  and  the  deformity  is  gi^tlually 
overcome  by  the  tension.  In  moderate  instances  of  genu  val- 
fiTiun  Mikulicz,  as  a  rule,  succeeds  in  a  few  weeka    {Vide  Fig* 

Vogt**  has  essentially  modified  Mikulicz's  method.  He 
uses  either  the  silicate  of  soda  or  the  leather  bandage,  and  I 
am  in  the  habit  of  following  his  procedure  in  my  clinic. 

The  ditferences  between  Mikulicz's  and  Vogt/s  procMures 
are  apparent  from  a  comparison  of  Figs.  214  and  215. 

Hiiter  Rdvocates  applying  the  plaster  bandage  with  the 
limb  flexed,  since  thus  he  obtains  diminution  of  the  unequal 
pressure.    He  has  in  this  way  reached  excellent  results  in 
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cases  of  rachitic  genu  valj^m,  especially  when  the  knee  was 
drawn  outward  during  the  application  of  the  bandage.  Other 
observers  (Konig,  Waitz),  however,  have  not  had  the  same 
results  from  the  method.  If  now  we  consider  these  various 
mechanical  methods  of  treatment  of  rachitic  genu  valgum  we 
find  that,  aside  from  many  objections  to  which  they  are  open, 
they  often  require  a  protracted  application  and  the  final  result 
is  frequently  unsatisfactory.  For  these  reasons  the  aim  has 
been  to  devise  methods  more  rapid  in  action.  Tenotomy  of 
the  biceps,  and  section  of  the  external  lateral  ligament  have 
been  in  vogue  for  a  long  time,  and  after  these  methods  the 


Fio.  814.— Mikulici'8  Plaster  Bandagre. 


Fio.  215.— Vojft's  Plaster  Bandage  with 
Elastic  Traction. 


deformity  has  been  overcome  to  a  greater  or  less  degree. 
D61ore  "  as  the  result  of  200  observations  has  elevated  rapid 
correction  {redressement  brusque)  into  a  recognized  method 
of  treatment.  It  has  frequently  been  resorted  to  successfully 
in  Billroth's  clinic,  and  Mikulicz  *^  recommends  it  in  cases  of 
genu  valgum  infantilis  where  the  desire  is  to  avoid  protracted 
treatment.  By  this  method  the  epiphysis  is  fractured  and  the 
external  ligament  is  torn  from  the  lower  end  of  the  femur. 
Following  D61ore's  method,  the  patient  lies  on  the  deformed 
limb  and  is  anesthetized.  The  trochanter  is  utilized  as  the 
fulcrum,  and  the  lower  limb  is  held  by  an  assistant.  The  pro- 
jecting internal  cond^ie  is  struck  sharply  until  the  deformity 
is  overcome.    Mikulicz  claims  that  repeated  attempts  at  re- 
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dressement  will  ^ive  more  certain   results,  seeing  that  ^thns 
there  occurs  gradual  separation  of  the  epiphysis, 

Tillaux  *•  places  the  internai  condyle  on  the  ed^  of  a  table 
as  the  fulcnini  and  uses  the  lower  extremity  as  the  lever^ 
straightening-  out  tlie  limb  at  once,  'Froni  three  to  six  \s't^'kai 
thereafter  a  fixed  dressing  must  be  worn, 

Vogt's®^  researches  have  proved  that  the  fe^ir  of  dustuiij 
ances  in  growth,  etc.,  after  the  above  separatiijii  of  the  epiphy-' 
sis  is  unfounded.    While  Schede*  Maas^  and  others  recommend 
such  measures  only  in  case  of  small  children,  Gussenbauer  ap*i 
plies  them  as  well  in  the  treatment  of  genu  valgum  in  adults*^ 

Next  to  manual  reduction  of  the  deformity  we  must  con- 
sider instrumental  measures,  or  osteoclasis  by  means  of  spe- 
cial appanitus  as  pi*aetised  even  by  Hilppocrates,  P.  v,  Aitgina, 
and  others.     For  this  purpose  we  may  use  the  osteoclasts 


Fio.  tltt.— RlzzoU'ft  Osteoclast  for  the  Traatmeut  of  Genu  Vul^im, 

devised  by  Rizzoli,  Bruns,  Volkmann,  Beely.  Especially  brill- 
iant results  have  been  obtained  from  Robin's  histniment**^ 
Collin's  instrument  (Fig,  3(>)  i-eceived  the  prize  of  the  Parii 
Academy.  Pousson  claims  that  osteoclasis  is  an  etfective  ntidl 
a  safe  method  of  curing  genu  valgum. 

In  all  cases  of  considerable  genu  valgum  in  old  rhiKuvrnJ 
or  in  those  in  whom  the  bones  have  already  hardened  andl 
wliere  gradual  treatment  would  require  too  much  time,  or 
cannot  be  instituted  owing  to  the  social  condition  of  the  pa* 
tient,  the  surgical  methods  of  treatment  must  be  considertHl. 
Especially  is  this  the  case  about  the  twentieth  year  when  the 
epiphyses  have  become  ossified  and  where  in  consequence  re* 
suits  can  only  be  obtained  through  resort  to  operat-ion.    In 
these  days  of  careful  antisepsis  the  surgical  methods  are  saf©J 
and  in  a  few  weeks  cure  is  coinv>lete.    Anesthesia  and  E»-" 
marches  bandage  materially  lessen  the  difficulty  of  the  upera- 
tion. 
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Ogston's  operation"  (18T6)  of  osteoarthrotomj"  or  condyl- 
otomy  with  the  saw,  although,  when  performed  antiseptically, 
it  appeared  rational,  has  to-day  been  replaced  by  better 
methods  owing  to  the  fact  that  it  is  based  on  the  false  premise 
of  greater  length  of  the  internal  condjie. 

Ogston  operated  as  follows:  After  careful  disinfection  of  the 
field  of  operation  and  with  careful  antisepsis,  the  knee  was 
sharply  fleied  and  a  slender  knife  about  two  and  one  half 
inches  long  was  inserted  obliquely  above  the  internal  epicon- 
dyle  down  to  the  bone.  On  withdrawal  of  the  knife  the  tis- 
sues down  to  the  knee  were  cut.  An  Adams'  saw  was  next 
introduced  into  the  opening  and  the  internal  condyle  w^as  sawn 
obliquely  from  in  front  backward.    The  deformity  was  then 


Fio.  217.— Ogston's  Operation  for  Genu- 
Valgum.  a«  Schematic  Representation  of 
the  I>ef ormity ;  x.  Point  of  Entrance  of  Saw ; 
6,'Limb  after  Correction. 


Fio.  218.— a,  (4enu  Valgum  in  an  Adult 
Before  Ogston^s  Operation;  b,  After  this 
operation. 


forcibly  corrected,  and  the  limb  was  encased  in  a  firm  dress- 
ing. 

Although  in  about  300  operations,  performed,  among  others, 
by  Nussbaum,  Thiersch,  Kolaczek,  Sprengler,  Partsch,  Barde- 
leben,  Qraeff,  and  others,  a  straight  limb  with  movable  joint 
was  obtained,  there  occurred  still  instances  where  the  opera- 
tion was  accompanied  by  much  hemorrhage  or  was  followed 
by  suppuration  (Sonnenburg,  Schonbom),  paralysis  of  the 
peroneus  muscle  or  partial  ankylosis.  The  operation  has  also 
been  followed  by  death  (GraefT,  and  others),  and  therefore  not 
only  have  Konig,  Volkmann,  Mikulicz,  and  others  characterized 
the  method  as  a  fault^^  one,  but  Ogston  himself  has  rejected  it 
for  MacEwen's  osteotomy.^ 

In  1879  Reeves  endeavored  to  avoid  certain  of  the  accidents 
likely  to  follow  Ogston's  operation  (such  as  the  breaking  otf 
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of  pieces  of  the  saw  in  the  joint)  l\v  performing  condylatofoj 
with  the  chisel.  After  making  a  suiall  iucision  thri^u^h  11 
skin  and  the  periosteum  above  the  most  projecting  portion  of 
the  inte!'nal  condyle,  lie  applied  the  chisel  obliquely  to  the 
hone  and  struck  it  in  an  outward  direction.  He  next  chiselled 
backward  a  tiifle  and  then  sti^ightened  the  limb.  After  the 
lapse  of  two  weeks  he  applied  a  permanent  bandage  which 
was  worn  from  six  to  ei^fht  weeks.  The  more  the  cartilage 
is  avoided  in  the  operation  the  more  certain  the  result. 

From  Mikulicz's  observations  osteotomy  of  the  bones  im- 
plicated in  the  formation  of  genu  valgum  is  to  be  preferred  to 
an  operation  on  the  joint.  The  supracondylar  osteot<jmy  of 
MacEwen/*  is  a  simple  operation  and  more  certain  in  result. 
This  operation  avoids  tlie  epij)hysis,  the  joint  and  the  ti^i* 
ments;  the  wound  under  antiseptic  precautions  unites  by  llrst 
intention ;  the  method  is  not  dangerous  and  it  answers  in  its 
aim  most  correctly  to  our  view  of  the  pathology  of  genu  val- 
g-um ;  it  is  further  applicable  to  the  majority  of  instances  of 
the  deformity. 

MacEwen  operates  as  follows:  The  patient  is  anesthetized 
and  Esmareli\s  l>andu*:re  is  apt>lied.  The  limb  is  thoroughly 
disinfected,  laid  on  a  sandbag  and  hekl  firmly  under  the  spray, 
and  with  a  sharjvpointed  knife  a  longitudinal  incision  is  made 
a  finger's  breadth  over  the  upper  border  of  the  internal  con- 
dyle, and  one  and  one  half  inclies  in  front  of  the  tendoTi  of  the 
adductor  magtms.  Tliis  incision  is  continued  down  to  the  bone 
and  is  made  large  enough  for  the  introduction  of  the  osteo- 
tome or  even,  at  times,  of  the  finger.  The  bistouri  acts  an  a 
guide  for  the  osteotome;  tJie  former  Is  withdrawn  and  the 
latter  is  placed  transversely  to  the  bone,  and  is  can»fully 
driven  in  until  it  reaches  the  postc^rior  border  of  the  bone. 
The  osteotome  is  next  directed  from  before  backward  against 
the  external  and  posterior  edge  of  the  femur. 

In  case  of  soft  bones  it  suffices  to  divide  the  bone  for  two- 
thirds  of  its  thickness.  Where  the  bone  is  hard  and  brittle 
the  section  must  extend  just  under  tlie  superficial  compact 
layer  and  the  remaining  bridge  of  bone  must  be  slowly  frac- 
tared  while  a  carbolized  sponge  is  pres,sed  against  the  wound. 
The  hnib  is  dressed  antiseptically  on  a  long  lateral  splint,  and 
this  dressing  is  not  disturbed  for  a  few  daySj  unless  the  tem- 
perature rises  above  38*^  C. 


Orthopedics  afid  Orthopedic  Surgery, 


791 


This  method  has  been  resorted  to  by  Schede/*  Maas,  Tren- 
delenburgy  Schonbom,  Briins,**  Willet,  and  they  have  almost 
uniformly  obtained  good  results.  A  number  of  deaths  have 
still  been  reported  by  MacEwen,  Hofmokl,  Schede;  neverthe- 
less this  operation  is  to  be  commended  in  ninety  cases  out  of 
one  hundred  and  Middeldorpf  •'  justly  calls  it  the  operation  of 
future. 

In  performing"  MacEwen's  operation  Poore  ^  bends  the  knee 
at  a  right  angle,  since  thus  he  is  better  able  to  determine  the 
mid-line,  the  extremity  can  be  held  to  better  advantage,  and 
when  the  limb  is  straightened  after  the  operation,  the  skin 
covers  the  wound  in  the  muscles. 

Reeves,  Gussenbauer,  Czernv  and  others  have  recommended 


Fio.  219.— Oena  Valgum  Be- 
fore and  After  Operation. 


Fio.  221.— a.  The  Deformity  to  be  Corrected; 
b,  the  IntermU  Incision;  c,  the  same  after  Cor- 
FiG.  230.       rection  of  Deformity  (MacEwen):  d.  Correction 
after  Incision  in  the  Outer  side. 


and  performed  supracond^iar  osteotomy  on  the  outside  of  the 
limb.  MacEwen's  operation  has,  however,  been  most  fre- 
quently performed.  MacEwen  has  done  it  820  times;  it  has 
been  resorted  to  about  1,384  times  in  England,  and  of  this 
number  ten  died,  although  only  three  succumbed  to  the  oper- 
ation. In  Germany  also  the  operation  has  found  great  favor. 
MacEwen  claims  for  his  method  that  the  defect  in  the 
bone  made  by  the  osteotome  is  filled  in  when  the  limb  is 
straightened,  and  that  only  in  the  worst  cases  is  the  bone 
slightly  fractured  on  the  outside  and  this  is  covered  by  the 
periosteum.  Where  the  section  is  made  externally,  however 
(Fig.  221),  a  greater  cleft  results,  and  this  is  filled  in  more 
slowly.  Further,  he  thinks  that  the  latter  method  entails 
greater  injurj'^  to  the  soft  parts,  in  which  the  femoral  artery 
may  be  involved. 
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Osteotomy  throug:h  the  diaphysis  is  certainly  the  simple 
operation,  yieltls  very  good  results,  and  avoids  a  nuijil>er  of 
untoward  sequela?  common  to  other  methods.  It  is  recom- 
mended by  Billroth,  Neudorfer,  Reeves,"* 

It  IS  |>erformed  by  repeated  boring-  through  of  the  bone 
tliroug-h  an  external  incision  midway  between  the  middle  and 
lower  third  of  the  femur.  Reeves  resorts  to  it  without  anti- 
sepsis or  Esmarch*s  bandage;  Billroth  selects  the  site  one  and 
thi'ee-quarter  inches  above  the  condyles;  Neudorfer  uses  the 
chisel  without  previous  incision.     The  Hmb  is  bandag-ed  and 


tioti  itii  Ihe  Left,  Orthoj-tfiJuj  *  tt-ai  meut  OOtUe 
Right  Side. 


Weeks  hiUt^  i  ^■■ 


this  is  ordinarily  only  changed  after  eonsohdation  of  the  bone, 
that  is,  in  from  four  to  Ave  weeks. 

If  after  correction  the  extremity  is  not  as  lon^  as  the  other, 
then  extension  nuist  be  applied.  We  are  dealing-  indeinl  with 
a  simple  fracture  of  the  femun  which  frequently  unites  wjth 
slight  dislocation,  the  upper  fragment  projecting  outward  an- 
teriorly. 

Osteectomy  on  the  femur  is  somewhat  more  complicated* 
In  general,  the  wedge-shaped  excision  at  the  inner  condyle 
has  found  but  few  adherents. 
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This  operation,  as  described  by  Chiene,'®  is  performed  as 
follows:  An  incision  from  two  to  three  inches  long*  is  made 
parallel  to  the  long*  axis  of  the  bone,  beginning  one-half  an 
inch  below  the  tubercle  of  the  internal  condyle  and  extending 
above  it.  On  incising  the  fascia,  the  tendon  of  the  adductor 
ma^us  is  laid  bare.  The  wound  is  extended  between  this 
tendon  and  the  fibres  of  the  vastus  internus,  the  arteries  are 
ligated  and  severed.  A  cruciform  incision  is  made  into  the 
periosteum  and  this  is  pushed  up  till  the  bone  is  exposed.  A 
wedge-shaped  piece  is  next  removed  with  the  chisel  and  ham- 
mer from  the  base  of  the  condyle,  just  above  the  tubercle 
where  the  tendon  of  the  adductor  is  inserted.  The  breadth  of 
the  w^edge  varies  according  to  the  degrree  of 
deformity,  its  long  axis  extending  downward 
and  outward  toward  the  mtercondyloid 
groove.  The  wedge  thus  lies  on  a  higher 
level  than  the  epiph3'seal  line  and  its  apex 
may  reach  this. 

MacEwen,'*  Mazzoni,  and  others  chisel  the 
wedge  outside  of  Ogston's  line  (Fig.  223,  a), 
its  apex  Ijing  in  the  cartilage  of  the  joint. 
^®*/^zS^**  ^*'"  The  joint  is  not  opened,  and  on  correction  the 

grum   OperaUons.      a,    .  •*  .  '  ' 

MacEwoi's;  fr,  Annan-  umer  Condyle  IS  not  fractured,  but  only 
daie^»;c,8ciiede.  pushed  up.  MacEweu,  however,  rejects  this 
procedure  on  the  ground  that  it  is  difficult  of  performance 
and  uncertain  in  its  results,  compared  with  his  linear  oste- 
otomy. 

From  his  experience  with  genu  valgum  Neudorfer  has  per- 
formed and  recommended  osteotom}-  across  and  below  the 
trochanter,  and  this  is  less  risky  than  osteotomy  of  the  dia- 
physis  of  the  femur,  where  the  canal  of  the  bone  is  opened. 

Operations  on  the  tibia  were  performed  at  an  earlier  date 
(Mayer  and  others)  than  those  on  the  femur,  and  where  the 
chief  deformity  involves  the  tibia  (as  in  rachitic  instances) 
such  operations  are  the  most  rational  (Mikulicz). 

linear  (subcutaneous)  osteotomy  is  performed  after  Billroth 
as  follows:  Under  antiseptic  precautions  a  transverse  incision 
one-half  an  inch  long  is  made  with  the  chisel,  three-quarters  of 
an  inch  below  the  spine  of  the  tibia,  extending  through  the  skin 
and  the  periosteum.  "The  compact  portion  of  the  outer  surface 
of  the  tibia  is  then  cut  transverselv,  and  the  rest  of  the  bone  is 
6—51 
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fractured*  The  limb  is  dressed  antiseptically  and  a  plaster 
bandage  is  either  at  once  applied  and  left  for  three  to  fire 
weeks,  or  else  this  bandage  may  be  put  on  at  the  fii^st  change 
of  dressing. 

Mikulicz,^  GussenOauer,  Volkmann,  Middeldorpf,  and 
others  have  i^eported  numei-ous  cases  treated  after  this 
fashion. 

Schede  performs  \vedg"e -shaped  osteotomy  of  the  tibia  and 
Hnear  section  of  the  flbuki,  an  operation  which  Volkinannt 
Maas,and  others  also  favor  and  whiclK  in  rachitic  cases,  whei^ 
the  deformity  involves  chietly  the  bones  of  the  lower 
exti^emity^isto  be  preferred  to  others.  In  the  case 
represented  in  Figr-  42  a  straight  limb  was  hereby  ] 
obtained. 

Konig  makes  a  lon^tudinal  median  incision, 
about  three  and  one-half  inches  long,  through  the 
skin  and  the  periosteum,  beginning  one-half  an  inch 
below  the  spine  of  the  tibia,  A  second  incision  Is 
then  made  transversely  and  at  right  angles  to  tht? 
fti-st,  overlapping  to  a  degree  the  lateral  bonier  of ' 
the  tibia.  Tlie  triangular  skin  and  periosteal  flapji 
are  retracted  and  the  periosteum  from  the  inner 
and  the  outer  ends  of  the  incision  is  loosened,  A 
sufficient  wedge  is  then  i^moved  with  the  chisel  to 
overcome  the  d<!formity,  and  it  is  essential  to  cut 
entirely  through  the  lateral  wall  of  tlie  tibia.  The 
wound  is  sutured*  dressed  antiseptically,  and  as 
soon  as  consolidation  has  occurrcsi  Konig  allows 
his  patients  to  walk.  From  six  to  eight  weeks 
ar€'  requiretl  for  union  and  six  months  before  com- 
plete restoration  of  function. 

For  the  great  majority  of  cases  the  varieties  of  osteotomy 
suggested  and  resection  ns  performed  by  Bauer,  Annandale^ 
and  otfiei-s  are  only  of  historical  interest. 

Under  the  term  genu  varum  {genu  extrorsum,  St'iheUBfin^  I 
genau  en  dehors,  l>ow  leg)  is  undei*stood  the  oppusitv  condi-  j 
tion  to  genu  valgum.     It  is  an  adduction  contracture  of  the 
knee-joint.    The  knee  deviates  outward  from  the  normal  line 
of  the  leg  {ai\  Fig.  224). 

The  essential  seat  of  this  deformity  is  almost  never  in  the 
knee  itself.     The  lower  end  of  the  femur  may  bt*  alone  aHected 
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or  the  curvature  maj  involve  a  greater  extent  of  the  limb,  in 
particular  the  upper  poition  of  the  tibia,  which  is  often  also 
curved  anteriorly.  Rachitis  is  here  also  the  etiological  cause^ 
and  genu  varum  cannot  be  sharply  differentiated  from  rachitic 
deformities  of  the  lower  extremity,  for  both  are  usually  asso- 
ciated, and  genu  varum  is  caused  by  a  rachitic  bending  of  the 
bone  near  the  knee-joint.  Genu  varum  is  chiefly  met  with  in 
children.  It  maj'  be  unilateral  or  bilateral,  and  in  the  latter 
event  the  legs  form  an  arc.  Very  ex- 
ceptionally genu  valgum  of  one  side  is 
associated  with  genu  varum  of  the 
other  (Fig,  2t25), 

The  anatomical  changes  are  those 
which  are  characteristic  of  rachitis, 
Tlie  lower  end  of  the  femur  may  be  de- 
veloped at  the  expense  of  the  external 
condyle^  the  line  of  the  knee-joint  ex- 
tending obliquely  from  within  outward. 
The  external  ligament  is  stretched;  the 
internal  lateral  ligament  is  tense;  the 
essential  seat  of  the  process  is  in  the 
bones,  the  tibia  being  curved  to  an 
angle  opening  inward  (Fig.  225)^a  cur- 
vature which  can  rarely  be  considered 
as  due  to  infraction,  but  rather  to  dis- 
turbances in  growth  at  the  diseased 
epiphyseal  line.  In  addition  the  diaphysis  of  the  bones  of  the 
lower  extremity  is  charactcnstically  tlattencd  out. 

The  s3'mptoms  of  genu  varum  are,  in  addition  to  the  diniin- 
ished  height  of  the  individual,  the  hideous  method  of  walking 
with  the  outward  curvaturt*  of  the  region  of  the  Icnee.  Secur- 
ity in  progression  is  not  so  much  arTected  as  it  is  in  case  of 
genu  valgum. 

The  treatment  in  the  initial  stage  in  children  consists  in 
forbidding  walking  In  order  to  spare  the  soft  bones  the  effects 
of  pressure. 

As  soon  as  the  deformity  becomes  evident,  manual  coiTec- 
tion  and  fixation  by  a  suitable  apparatus  are  indicated.  These 
aims  are  best  fulfilled  by  applying  an  internal  lateral  splint 
thoroughly  padded  near  the  mternal  malleolus,  and  by  makiiig 
elastic  traction  on  the  knee  against  the  splint. 


F;ti.  ;i::2o,— Siight  KW\i\k  Varum 
of  Uie  Lc'ft  Extremity  and  Qe&u 
Vftliriim  of  the  Rijrht  in  a  17-ywu*- 
old  Rachitic  Subject. 
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For  older  children  a  vaiiety  of  apparatuses  is  at  our  dis- 
posaL  The  essential  of  the  majority  is  a  sphnt  against  which 
the  extremity  rests^  the  knee  being:  drawn  toward  the  splint. 
In  other  appai'atus  the  point  of  g-reatest  curvature  is  used  as 
the  fulcrum,  and  the  lower  end  of  the  leg-  is  drawn  agriinst  an 
external  splint.  In  bilateral  genu  varum  of  slight  degree,  a 
stout  cushion  may  be  placed  between  the  feet  and  the  curved 
extremities  may  be  drawn  together  by  elastic  traction. 

The  apparatus  for  ambulant  treatment  consists  of  two  inm 
blades  fitted  to  the  shoes,  with  a  joint  at  the  knee.  Against 
these  blades  the  knees  are  held  by  elastic  traction;  or  elsc!  the 
lower  extremity  ma^^'  be  gradually  straightened  b^-  the  action 
of  a  spring  splint  fastened  to  the  le^. 

Complicated  apparatus,  such  as  that  of  Heather  Bigg,  is 
open  to  objection,  and  the  tendency  in  case  of  nmch  deformity 
is  to  resoi*t  to  operation.     At  the  age  of  about  two  years  and 
under,  as  a  rule,  the  leg  may  be  straightened  manually,  under 
anesthesia,  and  if  a  suitable  fixation  appai-atus  be  then  applied,     j 
and  anti-rachitic  remedies  administered,  the  result  will  ordi-  A 
narily  be  a  permanently  good  one.     In  older  children  forcible  ^ 
straightening  (DelorL*)  or  else  osteoclasis  (the  fracture  of  the 
bones,  usually  at  the  upper  third  of  the  lower  extremity)  are 
measures  to  which  we  may  resort. 

Where  the  deformity  affects  chiefly  a  single  bone,  such  an 
the  tibia,  and  this  bone  has  sclerosed,  that  is  to  say,  the  rachi- 
tic process  has  become  cured  through  sclerosis,  then  manual 
straightening  is  no  longer  to  be  thought  of,  and  the  instru- 
mental means  at  our  disposal  find  their  application. 

A  simple  linear  osteotomy  (Langenbeck),  performed  pre- 
ferably with  the  chisel,  as  a  rule  will  sufllce  to  straighten  the 
hrab,  and  only  in  case  of  great  deformity  is  it  requisite  to 
sort  to  a  w^edge-shaped  osteotomy. 

In  Fig.  226  is  represented  a  case  of  Middeldorpf's  w*here  he- 
performed  linear  osteotomy  on  the  tibia  of  a  patient  agini 
nineteen,  and  removed  a  wedge  from  the  fibula.  The  result  ts 
shown  in  Fig,  226  6,  the  cure  being  complete. 

In  exceptional  instances,  the  deformity  is  so  great  that 
repeated  osteotomies  are  called  for.  MacEwen'*  records  a 
case  where  osteotomy  was  performed  ten  times  before  the 
limb  w^as  straightened. 

Theoretically,  where  the  tibia  is  curved,  its  outer  side  should 


Orthopedics  and  Orthopedic  Surgery. 


797 


be  incised  and  chiselled  and  the  inner  side  should  be  fractured, 
but  it  is  simpler  to  cut  the  inner  superficial  portions  together 
ivith  the  external  wall  of  the  tibia,  and  the  fibula  must  also  be 
chiselled  in  case  it  cannot  be  bent  or  fractured. 

Resection,  in  case  of  genu  varum,  as  performed  by  Howse/* 
is  scarcely  indicated. 

The  rarest  form  of  deformity  of  the  knee  is  the  genu  re- 
curvatum.  The  condition  here  is  one  of  hyperextension,  the 
thigh  forming  with  the  lower  extremity  an  angle  opening  for- 
ward. This  deformity  may  be  congenital  (Kleeberg,  Chata- 
lain,  Maas,  and  others),  or  acquired  from  inflammatory  (tabetic 
affections  of  the  joint, Westphal  and  othei-s)  or  due  to  traumatic 


Fxo.  £»  a.— Genu  Varum. 


Fio.  220  b.— The  Same  After 
Osteotomy. 


Flo.  287.— Genu  Re- 
curvatum. 


cause.  Usually  this  deformity  is  of  paralytic  origin  (Hiiter), 
the  movements  of  the  joint  not  being  limited  by  the  normal 
muscles,  and  the  ligaments  being  relaxed  (Fig.  227). 

This  deformity  may  be  so  marked  that,  as  in  a  case  re- 
ported by  Bauer,  on  the  assumption  of  the  dorso-recumbent 
position  the  limb  projects  vertically-  upward.  As  a  result  of 
this  deformity,  the  gait  becomes  uncertain,  the  pelvis  sinks  on 
the  affected  side  and  occasionally  a  static  skoliosis  develops. 
The  treatment  depends  on  suitable  apparatus. 

ni.  RACHmc  Curvatures  of  the  Diaphyses. 
We  have  seen  that  a  large  proportion  of  the  curvatures 
affecting  the  knee  are  rachitic  in  origin ;  similarly  the  curva- 
tures of  the  diaphyses  are  caused  by  the  same  disease. 
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Eaclutic  curvatures  of  the  femur  are  of  little  interesfT 
seeiu^  that  we  cannot  do  much  in  the  way  of  treiitmenk 
Schede's  vertical  suspension  in  case  of  small  children,  osteo- 
clasis, osteotomy  in  the  woi'st  instances^  these  measures  are  at 
our  disposal. 

Of  far  greater  importance,  owin^  to  their  frequency,  are  the 
i^chitic  curvatures  of  the  lower  extremity  (crus  vanmi). 
Tliese  curvatures  atTect  in  particular  the  lower  third  of  the 
extremity.  The  curvature  is  ordinarily  met  with  in  the  ante- 
rior plane,  althoujarh  curvatures  in  various  planes  occur,  ^riving' 
rise  to  the  characteristic  badijer-le^^^ed  deformity.  Ejccep- 
tionally  the  cur\'ature  is  regular,  and  usually  there  is  a  sharp 
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bend  a  few  fing^ers*  breadths  above  the  ankle-joint,  where  an 
ang"le  exists  {Fig*  233).  the  feet  gradually  assuming  a  position 
similar  to  that  of  flat-foot.  In  exaggerated  instances  the  de- 
formity is  not  only  a  hideous  one,  but  the  function  of  the  limb 
is  materially  interfered  with.  This  almost  always  yields  to 
the  pressure  of  walking*  or  standing,  and  after  the  cure  of  the 
rachitis  there  remain  changes  in  the  bones.  The  bones  which 
were  formerly  abnormally  soft  become  sclerotic,  and  havo 
been  bent  and  flattened  by  muscular  action  in  a  characteristic 
manner  (Fig.  231). 

In  connection  with  this  deformity  we  often  speak  of  equah- 
zation  of  the  deformity  by  gi*owth,  and  unquestionably,  evea 
in  instances  of  great  deformity,  the  fonnation  of  new  bone,  in 
course  of  time,  gradually  fills  in  the  concavity  of  the  curva- 
ture, and  the  limb  may  become  entirely  straight. 
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These  curvatures,  however,  in  the  majority  of  instances 
become  permanent  and  call  for  special  treatments  As  soon  as 
the  deformity  is  noted,  the  child  should,  as  far  as  possible,  be 
prevented  from  walking  and  standing,  and  the  ordinary"  anti- 
rachitic remedies  may  arrest  the  changes  in  the  bones.  The  ap- 
plication of  splints  and  of  extension  apparatus  may  also  prove 
serviceable.  The  simplest  apparatus  is  a  long  internal  wooden 
splint,  well  padded  at  each  extremity,  to  which  the  limb  is 
drawn  by  one  broad  or  by  a  number  of  slender  elastic  straps. 

The  majority  of  orthopedic  apparatus  suitable  for  these 
cases  (Heather  Bigg,"  Salt,"^  Ford  *")  consist  in  one  or  two 
lateral  splints  fastened  to  the  leg 
at  the  knee  and  foot,  and  with  elastic 
straps  for  traction  on  the  limb  above 
the  convexity  of  the  curvature. 

When  the  curvature  is  purely 
anterior,  the  best  apparatus  con- 
sists in  two  lateral  bars  with  ankle- 
joint  attachment,  splints  for  the 
calves,  and  a  leather  cap  for  appli- 
cation in  front  over  the  curvature 
and  gradually  tightened  to  correct 
the  deformity. 

Where,  however,  the  deformity"  is  very  marked  and  the 
patient  is  an  infant,  then  an  orthopedic  apparatus  cannot  be 
well  applied.  A  forcible  straightening  of  the  limb,  even  if  this 
results  in  fracture,  is  the  method  which  will  yield  the  speediest 
result. 

Forcible  straightening  of  the  limb  is  accomplished  readily 
by  grasping  the  lower  extremity  above  and  below  the  de- 
formity, placing  the  thumbs  on  the  most  projecting  portion 
of  the  curvature,  and  then  the  exertion  of  a  gradually  increas- 
ing force  will  accomplish  the  aim,  ordinarily  without  any 
crepitant  sound. 

Where  simple  manual  osteoclasis  will  not  suffice,  then  the 
osteoclast  of  either  Robin,  Collin,  or  Beel^'^  may  be  resorted  to. 
If  this  instrument  be  not  at  hand,  and  the  bones  are  sclerosed 
and  therefore  cannot  be  broken  manually,  then  osteotomy  is 
indicated. 

Figs.  233  and  234  prove  how  even  marked  deformity  may 
be  relieved  by  osteotomy.    The  patient  was  thus  cured  by  me 


Fi08.  231  and  282.— Marked  Curra- 
ture  of  the  Lower  Extremity  with 
Anterior  Angle. 
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the  present  year.  A  short  incision  down  to  the  bone  is  made 
over  the  most  superficial  portion  and  the  tibia  is  then  nearly 
chiselled  through  and  the  remnant  broken,  or  else  a  wedg^ 
shaped  piece  is  removed.  The  periosteum,  of  coui*se,  is  pushed 
to  either  side. 

The  fibula,  which  is  ordinarily  flattened,  must  usually  also 
be  cut.  The  so-called  vertical  osteotomy  of  Oilier  poisi*8ses 
certain  advantag^es  in  that  shortening  of  the  limb  is  less  likely 
to  result. 

It  is  rarely  essential  to  perform  tenotomy  of  the  tendo 
Achillis  in  order  to  maintain  the  limb  in  the  connect  pi>sitiun* 


Itaa.  B8a  and  984.*-IUchltlo  Currature  of  Use  Lower  Ex- 
tramlty  Beforo  and  After  Osteotomy.  N,  Ctcatrlz. 
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Ordinarily  it  is  sufficient  to  apply  an  antiseptic  droasinfTy  ^^d 
then  a  firm  bandage  is  to  be  worn  a  few  weeks. 

In  Fig,  235  is  represented  the  result  after  wedgisshaped 
osteotomy  of  the  tibia  and  linear  osteotomy  of  the  fibula,  pcr^ 
formed  on  the  limb  shown  in  Fig.  232, 

Albert  '^  has  performed  six  wedge-shaped  excisions  on  tiie 
tibia  in  succession  and  obtained  union  by  first  intention  and 
good  consolidation  without  the  slightest  suppuration  or  rise  of 
temperature.  I  have  obtained  a  similar  result  in  five  severe 
instances  operated  upon  during  the  past  few  months.  In  only 
one  case  did  a  small  fistulous  opening  i^emain  for  a  few  months 
after  normal  consolidation.  This  fistula  closed  after  the  sep^ 
ration  of  a  small  sequestrum. 
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CHAPTEK  VI. 

CONTRACTURES  OF  THE  FOOT. 

Under  the  term  Talipes  (club-foot,  pied  bot,  pes  contortus) 
are  ^ouped  tog-ether  those  deformities  which  consist  in  an 
abnormal  position  of  the  foot,  or  of  its  divisions,  in  relation  to 
the  leg*  or  to  each  other.  Since  we  usually  find  alterations  in 
the  fasciae  and  ligaments,  and  retraction  of  certain  muscles, 
these  deformities  are  also  termed  contractures  of  the  foot' 
{Fusscontracturen).  A  division  is  commonly  made  into  con- 
tractures of  the  ankle  (talo-crural)  joint  and  contractures  of 


Fio.  286.-  Talipes  Equiniis.       Fio.  387.— Talipes  Calcaneus.     Fio.  288.— Talipes  Varus. 

the  tarsi; 4  joints.  Under  the  first  head  we  have:  1.  Talipes 
equinus  (flexus)  (Fig.  236),  in  which  there  is  abnormal  exten- 
sion (plantar  fiexion)  of  the  foot;  2.  Talipes  calcaneus  (exten- 
sus),  in  which  the  foot  is  flexed  dorsally,  and  the  heel  seems  to 
be  lower  than  normal  (Fig.  237). 

The  contractures  of  the  tarsal  joints,  where,  in  addition  to 
a  vertical  displacement,  there  is  also  a  deviation  in  other 
directions  (adduction  or  abduction,  pronation  or  supination), 
are  divided  into :  3.  Talipes  varus  (fiexus  adductus  inflexus), 
in  which  there  is  supination  or  adduction  (Fig.  238);  4.  Talipes 
valgus  (extensus  abductus)  or  flat-foot,  in  which  the  contrac- 
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tion  is  in  a  direction  of  pronation  or  abduction  (Fig*.  239).  We 
have  also,  according  to  the  condition  of  the  plantar  arch :  5. 
Talipes  planus  (reflexus)  or  flat-foot,  in  which  the  arch  is 
sunken,  the  anterior  portion  of  the  foot,  at  Chopart's  joint,  is 
in  a  manner  bent  upward,  and  the  entire  sole  rests  upon  the 
ground  (Fig.  239);  6.  Talipes  cavus  (inflexus),  in  which  the  arch 
is  higher,  the  sole  seems  excavated,  the  anterior  portion  of  the 
foot,  at  Chopart^s  joint,  is  bent  downward,  and  this  part  and 
the  heel  are  nearer  each  other  (Fig.  240).  In  the  great  ma- 
jority of  cases  none  of  these  deformities  exists  alone,  but  they 
are  usually  combined,  as,  for  example,  in  talipes  equinus  there 
is  usually  more  or  less  deviation  to  the  inner  side  (talipes 


Pio.  280.— Pes  Valgus.  Fio.  iMO.— Pes  (Calcaneo)  Cavus. 

equino-varus),  or  the  heel  is  depressed  and  the  foot  is  pronated 
and  abducted  (calcaneo-valgus). 

Without  doubt,  hereditary-  influences  are  concerned  in  the 
production  of  club-foot,  and  deformities  of  this  kind  may  often 
be  traced  through  several  generations.  Indeed,  talipes  has 
not  infrequently  been  noted  in  the  foetus  (Little,  Parker).  K. 
Roser  *  found  among  100  malformed  foetuses,  36  in  which  there 
were  deformities  of  the  feet.  Of  these  there  were  8  cases  of 
double  talipes  varus,  11  of  double  calcaneus,  9  in  which  both 
varus  and  calcaneus  existed,  and  9  in  which  there  was  uni- 
lateral deformity. 

Deformities  of  the  foot  may  be  either  congenital  or  acquired. 
The  former  are  usually  bilateral,  and  consist  in  an  abnormal 
shape  and  position  of  the  bones  of  the  foot,  more  particularly 
of  the  tarsus.  Acquired  club-foot  is  most  commonly  consecu- 
tive to  disease  of  the  nervous  system  (neurogenous),  in  which 
the  cause  of  the  deformity  lies  outside  of  the  foot;  less  fre- 
quently it  follows  disease  of  the  bones  or  joints  (arthrogenous), 
or  occurs  as  a  result  of  fracture  or  subluxation  (traumatic). 
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The  relative  frequency  of  these  different  forms  varies 
greatly,  but  club-foot  in  g-eneral  is  of  rather  common  occur- 
rence. Stromeyer '  calls  it  one  of  the  great  sources  of  human 
misery,  especially  among  the  lower  classes,  and  says  that  in 
almost  every  large  hamlet  one  or  more  individuals  may  be 
found  whose  existence  is  embittered  by  this  evil,  and  who  are 
hindered  thereby  from  earning  their  living. 

Many  different  theories  exist  as  to  the  origin  of  congenital 
talipes,  but  we  may  here  distinguish  between  the  mechanical, 
and  the  dynamic  (muscular)  theories,  and  that  of  arrested 
development. 

Hippocrates,  Galen,  Ambroise  Pare,  and  others  sought  for 
a  mechanical  explanation  of  congenital  club-foot,  but  Scarpa 
may  be  regarded  as  the  scientific  founder  of  this  theory,  for  he 
looked  upon  it  as  a  result  of  abnormal  pres- 
sure of  the  uterine  walls  upon  the  affected 
parts.  Although  much  has  been  written 
against  the  mechanical  theory,  and  cases 
have  been  cited  in  which  children  were  bom 
with  club-foot,  notwithstanding  the  presence 
of  a  large  amount  of  amniotic  fluid,  Cruveil- 
hier  was  an  upholder  of  it,  and  he  has  been 
followed  by  Volkmann,  Liicke,  Kocher,  Vogt, 
rio.24i.-acatriciaicon.  Banga,  Parker,*  Conrad,  and  others.  These 
traction.  (After  Parker.)  authorities  have  iustanccd,  in  support  of  the 
mechanical  theory,  the  presence  of  marks  (Fig.  241)  indicat- 
ing pressure  upon  the  prominent  parts,  although  one  could 
scarcely  form  a  conclusion  from  the  presence  of  these  marks 
of  the  time  at  which  the  pressure  was  exerted.  According  to 
Parker  and  Shattuck's  investigations  *  we  may  suppose  that 
tlie  feet  assume  different  positions  at  different  periods  of  intra- 
uterine life,  and  that  any  influences  which  hinder  the  feet  from 
assuming  the  position  that  they  ought  to  take  at  any  partic- 
ular period,  or  which  keep  them  too  long  in  any  one  position, 
may  act  as  efl&cient  factors  in  the  production  of  talipes. 
Kiistner  *  is,  among  others,  one  of  the  most  active  supporters 
of  the  mechanical  theory,  epecially  as  regards  the  production 
of  varus  and  valgus,  and  he  looks  upon  a  certain  degree  of  ex- 
tension of  the  leg  as  specially  favoring  the  production  of  flat- 
foot,  since  the  pressure  of  the  uterine  wall  thereby  acts  at 
greater  advantage  upon  the  sole  of  the  foot,  pushing  it  up- 
ward and  outward. 
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K.  Roser  and  others  look  upon  typical  congenital  varus  and 
calcaneus  as  instances  of  a  true  deformity  due  to  pressure. 

The  foetus  lies  usually  with  le^  crossed  in  such  a  way 
that  the  outer  sides  of  the  knees  and  feet  lie  close  to,  if  not  in 
actual  contact  with,  the  walls  of  the  uterus.  Any  movement 
that  the  foetus  may  make  brings  these  parts  against  the  in- 
clined plane  of  the  uterine  wall  in  such  a  way  as  to  increase 
the  tendency  to  varus,  which  alivady  exists  in  consequence  of 
the  flexion  of  the  lower  exti*emities  against  the  abdomen.  The 
production  of  calcaneo-valgus  is  explained  on  the  assumption 
that  the  foot  is  in  a  position  of  dorsal  flexion  at  the  time  that 
it  comes  in  contact  with  the  wall  of  the  uterus.  When  the  two 
legs  are  parallel,  but  disposed  in  such  a  way  that  the  outer 
side  of  one  only  touches  the  uterine  wall,  the  effect  of  pressure 
upon  the  feet  is  to  produce  varus  in  one,  and  valgus  in  the 
other.  The  mechanical  effect  is  similar  to  that  seen  when  one 
walks  along  the  side  of  a  slope,  one  foot  being  then  forced  into 
abduction  and  the  other  into  adduction  (K.  Roser). 

In  rare  cases  one  foot  may  be  compressed  against  the 
other  in  such  a  way  as  to  cause  marked  valgus  in  one,  and 
equally  marked  varus  in  the  other.  The  well-known  case  of 
Volkmann '  is  an  instance  in  point,  and  Vogt  •  has  also  de- 
scribed similar  cases. 

Wolff'  regards  inward  rotation  as  the  primary  position, 
and  anything  that  hinders  outward  rotation  of  the  extremities 
may  cause  talipes  varus.  Velpeau  believes  that,  in  addition 
to  the  position  of  the  foetus,  its  weight  may  also  be  of  some 
moment  in  these  cases. 

Although  congenital  deformities  of  the  feet  may  be  ex- 
plained from  the  standpoint  of  mechanical  causes  (Hencke, 
Hiiter),  that  is  to  say,  they  are  the  result  of  pressure  (Roser),  a 
proportion  of  the  cases  must  be  considered  as  due  to  defective 
development,  to  a  primary  disturbance  in  growth  of  the  af- 
fected bones  and  joints.  This  view  is  peculiarly  applicable  to 
those  instances  where  congenital  defect  in  certain  bones  has 
led  to  talipes,  and  to  the  additional  cases  where  there  coexists 
deformity  of  another  nature,  such  as  spina  bifida. 

The  dynamic  theory  as  to  cause,  in  particular  the  view  that 
the  deformity  is  the  result  of  unequal  muscular  traction  (Du- 
vemey,  Querin,  Stromeyer  will  certainly  not  apply  to  con- 
genital talipes,  since  careful  investigation  has  never  revealed 
abnormity  in  the  muscles. 
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The  myoneurog^noiis  explanation  of  acquired  talipes  hfift 
also  been  rejected,  even  in  instanees  of  paral^iiic  (iefoniiitics, 
that  is,  tl)L)se  which  were  assumed  to  depend  on  dis^anc  of  the 
central  nervous  system  (myelitis,  mening:itis,  encephalitis), 
such  disease  causing"  an  entire  or  partial  paralysis  of  special 
muscle  gproups,  Hliter  and  Voiknianu  have  shown  that 
hei^  as  well  mechanical  causes  are  far  more  influentiaL  and 
that  the  weigfht  of  the  foot,  in  particular  its  anterior  portion, 
plays  an  essential  I'ole*  The  soft  parts,  fascia  and  ligaments, 
ant!  i*ven  the  bones  gradually  adapt  themselves  to  the  alU»red 
position  and  the  consequent  etTect  is  a  retraction  and  short4?n- 
ing  of  the  antagonistic  muscles.  In  addition  to  simple  weight 
wliich,  even  where  the  patient  is  confined  for  a  long  while  to 
bed,  may  lead  to  the  formation  of  pes  equino- varus,  the  pres- 
sure resulting  from  walking  increases  the  deformity,  the  foot 
assuming  more  and  more  an  abnormal  position.  Where  the 
bones  are  exposed  to  the  greatest  pressure  growth  is  dimin- 
ished, and  where,  on  the  other  hand,  there  exists  scarcely  any 
pressure,  the  bones  mcrease  in  size.  Again,  where  the  bones 
are  but  little  in  contact  the  cartilages  disappear,  while  a  hew 
cartilaginous  surface  foruis  whei-e  the  bones  constantly  move 
the  one  on  the  other- 
Spasmodic  deformities,  such  as  are  met  with  as  an  accom- 
paniment of  hysteria,  etc,  infrequently  comphcate  instances 
of  myo-neurogenous  talipes,  and  the  same  remark  liolds  for 
the  congenital  and  acquired  spastic  contractm^es. 

Talipes  nuiy  also  dep*iid  on  traumatic  causes.  Cic^i trices 
following  burns,  local  injury  to  a  tendon  or  nerve,  may  lead 
to  the  deformity,  Veiy  frequently  badly  united  fractures  or 
subluxation  result  in  talipes.  Witness  talipes  valgus  dejH»nd- 
eni  on  union  at  an  angle  of  the  fractured  external  malliHilus. 

In  general  we  may  differentiate  three  degrees  of  talipes:  1. 
Where  the  deformity  is  not  marked  and  we  are  able  readily 
to  brhig  the  foot  into  the  normal  position;  2.  Wliei^  it  is  just 
possible  to  correct  the  deformity;  3.  Where  correction  is  aa 
impossibility,  the  deformity  being  permanent. 

Although  the  anatomy  and  symptomatology  of  talip^ 
must  be  specially  I'eferred  to  under  the  individual  varieties,  we 
would  lay  stress  here  on  the  fact  that  the  seat  of  the  deform- 
ity is  not  alone,  as  was  formei  ly  the  belief,  in  the  affected  joiut 
as  an  entirety,  hut  far  more  in  changes  in  the  fonn  of  tlie 
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bones  the  result  of  gn^wth  in  an  abnormal  direction.  In  very 
rare  instances,  for  example  in  paralytic  pes  equinus,  essential 
alterations  in  the  bones  and  joints  may  be  absent.  As  a  re- 
sult of  abnormal  pressure,  etc.,  the  direction  in  which  growth 
takes  place  alters,  as  also  the  shape  of  the  bones  and  of  the 
ligaments.  Callosities  form  on  the  part  the  least  subjected 
to  pressure  and  these  may  be  the  source  of  great  suffering. 

The  sequelae  of  talipes  extend  generally  beyond  the  region 
of  the  foot.  There  occurs  an  atrophy  of  the  muscles  of  the 
lower  extremity  or  of  the  entire^  limb  which,  in  comparison 
with  the  normal  limb,  is  often  most  striking,  and  this  atrophy 
leads  to  marked  shortening.  In  the  paral^-tic  forms  partic- 
ularly, the  temperature  of  the  limb  may  be  greatly  lowered 
and  it  may  have  a  bluish  appearance. 

The  s^nnptoms  resulting  fi'om  talipes,  aside  from  the  pecu- 
liar method  of  progression  and  the  lessened  ability  of  endur- 
ance, are  chiefly  painful  affections,  which  render  the  affected 
individual  entirely-  unable  to  perform  certain  duties.  Where 
ulceration  and  inflammatory  symptoms  are  superadded,  the 
patient's  condition  may  become  so  aggravated  as  to  lead  him 
to  demand  amputation,  as  the  sole  measure  offering  relief. 

The  prognosis  of  talipes  naturally  varies  much  according 
to  its  degree,  variety,  and  time  after  formation  when  the  pa- 
tient comes  under  trt»atnient.  The  earlier  treatment  can  be 
instituted  the  more  favorable,  of  coui'se,  the  prognosis  as  re- 
gards cure  of  the  defonnity. 

Modem  treatment  is  so  superior  to  the  methods  formerly 
in  vogue  that  the  prognosis  is  by  no  means  as  bad  as  for- 
merly, when  the  patient  had  to  content  himself  with  the  vari- 
ety of  apparatus  mentioned  by  Dieffenbach.^  The  introduction 
of  tenotomy  into  orthopedic  practice  marks  the  boundaiy  be- 
tween the  methods  of  to-day  and  of  the  past. 

The  aim  of  treatment  in  case  of  talipes  is  to  restore  the 
foot  to  its  normal  position  with  respect  to  the  lower  extrem- 
ity, to  maintain  it  in  normal  position,  and  to  correct  the  shape 
of  the  foot  as  far  as  possible. 

Further  still,  particularly  in  case  of  the  paralytic  forms,  we 
are  called  on  to  increase  the  nutrition  and  the  function  of  the 
part  by  massage,  passive  movements,  electricity,  etc. 

Since  treatment  should  be  instituted  as  early  as  possi- 
ble after  deliverj^  we  naturally  cannot  speak  at  such  an  early 
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period  of  apparatus,  etc.  The  followinis:  measure's  an*  chiefly 
of  importance  r  movements  aiming' at  reduction  of  tJie  deform* 
ity ;  hnkling-  the  foot  for  a  few  minutes  in  correct  position;  ilic 
application  at  ni^ht  of  handa*7es  which  will  maintain  the  foot 
in  position*  These  means  are  applicable  to  the  congenital 
varieties  until  the  skin  becomes  hardened,  when  plaster  and 
perraant^nt  fixation  dressingrs  are  to  Ik?  resorted  U\  and  we 
may  thus  obtain  gradual  correction  of  the  faulty  tM>sition. 

The  apparatus  useful  in  the  treatment  of  contmetiires  of 
the  foot  may  be  divided  into  two  classes:  K  Appai*:itus  which 
aims  at  drn  win^^  the  foot  from  the  faulty  into  the  correct  posi- 
tion; 2.  Apparatus  which  will  maintain  the  foot  in  the  position 
which  can  be  secured.  A  further  subtli vision  may  be  made 
into:  L  Apparatus  which  acts  througrh  elastic  traction  and 
pn»ssure;  "l.  Apparatus  which  acts  througrh  constant  traction 
and  pressure,  such  as  the  phister  bandri^^e. 

Althoug:h  certain  apparatus  may  be  adapted  to  any  vari- 
ety of  talipes,  owin^  to  the  possibility  of  altering  the  mechan- 
ism for  applying"  the  reciuisite  ti*action,  the  majority  of  the 
contrivanc€'S  under  consideration  were  devised  for  sjiecial  forms 
of  the  deformity,  and  must  be  separately  studied. 

For  the  congenital  varieties  of  talipes,  in  addition  to  man* 
ipulations  and  manual  correction,  plaster  and  splint  bandagpe^ 
may  be  resorted  to  for  maintaining  the  foot  in  the  position  ob- 
tained by  maniprdation.  Small  splints  made  of  rubber  or  felt 
or  zinc  (Smith,  YogU  and  othei's)  will  in  this  connection  be 
found  very  useful.  Reeves  has  devised  a  ^ood  splint.  The 
portions  foi'  the  lower  extremity  and  for  the  foot  a I'e  connected 
by  a  ball-and-socket  joint,  so  that  when  the  splint  is  adapted 
the  foot  may  be  turned  in  any  desirtnl  direction,  Tlie  feet 
are  placed  in  this  variety  of  splint  in  the  intervals  between 
the  manipulations,  and  thus  gradual  connection  of  tlw?  deform- 
ity is  secured. 

In  tlie  construction  of  foot-splints,  leveraisr©  has  also  been 
aimed  at,  St,  Germain's*  appareil  en  plaquette  consists  of  a 
foot-j)iece  ABPT  (Fi^.  54'^)  and  a  jnore  or  h»ss  vertic^il  (accord- 
ing? to  the  variety  of  deformity)  portion  AS,  In  the  foot- 
pieces  are  two  linear  openings  FF.  The  angles  SAP  and  SAT 
may  be  modified  in  the  construction  to  suit  the  variety  of  tali- 
pes to  which  the  apparatus  is  to  be  adapted.  Strips  of  phis 
ter  are  applied  to  each  side  of  the  lower  exti*emity  (1>  in  Fig* 
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243) ;  these  strips  are  passed  through  the  openings  in  the  foot- 
piece  and  are  then  brought  over  the  foot,  to  maintain  it  in 
position.  A  circular  strip  of  plaster  (C)  surrounds  the  calf  of 
the  leg  to  retain  the  vertical  strips,  and  then  by  means  of  a 
bandage  (B)  the  vertical  splint  is  drawn  against  the  legs  and 
the  deformity  is  corrected. 

In  case  of  older  children  the  chief  method  of  treatment  has 
for  long  consisted  in  a  retention  bandage,  changed  from  time 
to  time,  the  foot  being  secured  in  as  good  a  position  as  possi- 


Fio.  243.— St.  Germain's  Splint. 


ble.    We  will  speak  of  this  method  particularly  under  the 
subject  of  club-foot. 

Barweirs  method  of  treatment  by  elastic  traction  through 
plaster  is  one  of  the  simplest  procedures,  and  it  has  been 
warmly  indorsed  by  Sayre.  It  has  the  advantage  of  not  in- 
terfering with  the  movements  of  the  muscles  and  joints.  A 
triangular,  fan-shaped  piece  of  plaster  cut  into  a  number  of 
strips  and  carrying  a  wire  loop  (Fig.  244)  serves  as  one  point 
of  attachment  for  the  elastic  traction,  while  a  zinc  splint 
(Fig.  245)  on  the  front  of  the  leg,  and  fastened  to  it  by  plaster, 
offers  the  second  point  of  attachment.  An  elastic  ligature  ex- 
tends between  these  two  points  and  makes  the  desired  amount 
of  traction,  the  degree  being  regulated  at  will  by  a  chain  at- 
tached to  the  ligature  (Fig.  246). 
5—62 
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Blanc,  Andrews,  and  others  have  devised  similar  appliances 
for  the  use  of  elastic  traction.  Andrews,  for  example,  com- 
bines the  plaster  with  an  elastic  band  and  utilizes  a  soft  cush- 
ion as  the  fulcrum.  Reibmayr  has  applied  similar  traction 
to  talipes  as  to  other  joints. 

Stillman  has  adapted  BarwelFs  principle  to  an  apparatus 
which  is  easily  removed  and  applied  to  any  shoe.  It  consists 
of  an  external  splint  for  the  lower  extremity  to  which  a  num- 
ber of  elastic  bands  extend  from  the  foot.  This  external  lat- 
eral splint  is  bent  backward  from  a  point  corresponding  to  the 
level  of  the  ankle  joint  to  the  heel,  where  it  is  connected  by  a 
hinge  joint  with  a  short  horizontal  steel  blade,  to  the  anterior 
extremity  of  which  the  elastic  bands  are  attached.    At  the 


Fio.  244,  245  and  246.— Barwell's  Apparatus  for  TreatmeDt  of  Contractures  of  the  Foot. 


centre  of  the  horizontal  blade  a  shorter  blade  is  attached,  and 
this  extends  under  the  foot,  and  fits  into  a  plate  which  is 
riveted  into  the  sole  of  the  shoe.  Thus  motions  in  the  verti- 
cal axis  only  are  possible. 

Apparatus  of  this  nature  is  especially  useful  in  the  paraly- 
tic variety  of  talipes.  Beely's  club-foot  shoe  may  be  taken  as 
a  type  (Fig.  248).  Sayre's  shoe  (Fig.  22)  has  a  movable  ball- 
and-socket  jointed  sole.  The  sole  is  metal  covered  with 
leather.  Two  lateral  straight  bars  (B)  extend  from  the  sole, 
and  in  them,  at  the  level  of  the  ankle,  there  is  a  hinge  joint 
(A).  The  bars  are  strapped  to  the  leg  at  C.  At  the  heel  at  J 
and  on  the  sides  of  the  sole  at  Q  there  exist  points  of  attach- 
ment for  the  traction  chains  which  extend  upward  to  the  leg 
and  backward  to  the  heel.    The  chains  or  rubber  bands  (E) 


Orthopedics  and  Ortk 


Surgery, 


8ii 


act  ns  artificial  muscles.  Apparatus  of  a  siiuilar  nature  lo 
this  has  been  frequently  devised. 

The  Luck  and  Wolfermann  shoe,  devised  for  pes  varus» 
valgus  and  equinus,  is  a  further  instance  of  a  uuivei'sal  club- 
foot shoe  which  acts  throug^h  elastic  traction  (rj«i^  Fig.  *21). 

Non*ambuIant  appai*utus  is  also  resorted  to  in  the  treat- 


Fw-  JM7.— StiUman'B  Talipei*  ApporaUte  with 
Elastic  TracttoQ, 


¥Xa.  M8.-Be6ly*s  TftUpee  Shoe. 


ment  of  talipes,  Hansmann  has  devised  an  extension  appara- 
tus (Fig;  249)  which  he  has  tested  chiefly  in  the  Haniburg- 
hospital.  This  apparatus  enables  us  to  maintain  the  foot  in 
any  desii'ed  physiologrical  position  and  it  is  therefore  useful, 
not  alone  in  the  treatment  of  fracture  of  ibis  reg-ion,  but  also 
in  case  of  taUpes.  This  apparatus  consists  of  a  flat  wooden 
splint,  thirty-one  inches  long  and  seven  mches  wide,  with  an 
ccavation  for  the  reception  of  the  heeh    At  its  lower  extrem- 
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ity  it  is  united  to  a  vei'tical  wooden  foot-piece,  eleven  inches 
high;  at  its  centre  and  upper  extremity,  on  each  side,  there 
are  two  vei*tical  wooden  bars  from  which  coimter-extension  is 
made,  A  number  of  holes  ai*e  bored  mto  the  foot-piece,  into 
which  hooked  sci-ews  are  inserted.  The  lateral  upright  bars 
carry"  leaden  grooves  in  which  similar  screws  flt.  The  care- 
fully bandaged  leg  and  foot  are  strapped  to  the  hmgitiidinal 
splint  as  is  represented  in  Fig.  249.  By  varying  the  traction 
direction  of  the  chains  which  are  attached  to  the  screws,  the 
foot  may  be  held  in  the  desired  position. 

In  the  majority  of  instances,  after  the  normal  form  of  the 
foot  has  been  approximately  obtained,  retention  appaiutos 
must  be  worn  to  prevent  recurrence  of  the  deformity,  We 
will  refer  later  to  suitable  apparatus  of  this  nature. 

In  many  cases  tenotomy,  especially  of  the  tendo  Achillis^ 


Ffo.  919.— Flatisiuatin's  Extension  Appamtus  forTftUp«t< 


materially  shortens  the  tune  required  for  ti^eatment,  and  when- 
ever the  contraction  of  this  tendon  is  an  obstacle  to  redresae- 
ment  it  should  be  severed. 

This  operation  may  be  performed  with  the  patient  lying 
either  on  the  abdomen  or  on  the  back.  In  the  first  instance. 
tenotomy  is  performed  from  without  inward,  in  the  second 
from  withm  outward.  In  any  event  the  foot  must  be  sliarply 
flexed  so  as  to  cause  projection  of  the  tendon.  A  small  inci- 
sion is  made  at  the  edge  of  the  tendon*  a  tenotome  is  inserted 
on  the  flat  into  the  loose  cellular  tissue  around  the  tendoti,  the 
edge  of  the  instrument  is  turned  towani  it,  and  then  rather 
by  pressure  (under  the  control  of  the  thumb)  the  tendon  is 
severed,  as  is  evidenced  by  a  loud  snap.  It  is  not  ordinarily 
advisable  to  attempt  correction  immediately  after  tenotomy. 
It  is  preferable  to  wait  until  the  slight  wound  has  healed. 

It  is  not  often  necessary  to  resort,  in  addition»to  the  section 
of  other  tendons,  such  as  that  of  the  tibialis  posticus.     In  caise 
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of  great  contraction  of  the  plantar  fascia,  however,  the  subcu- 
taneous section  of  the  plantar  aponeurosis  may  be  called  for. 
The  transverse  depression  (Fig-.  250)  between  the  heel  and  the 
anterior  portion  of  the  sole  of  the  foot  is  the  site  for  incision. 
On  dorsal  flexion  of  the  foot  the  aponeurosis  projects  at  this 
spot,  the  tenotome  is  inseiled  either  above  or  under  it,  and 
the  shortened  fascia  is  severed. 

Of  the  apparatus  formerly  in  use  we  will  refer  to  Schuh's  ^^ 
club-foot  appliance,  since  it  is  cheap  and  readily  constructed  by 
any  locksmith.    It  consists  of  two  sepai'ate  portions:  A  foot- 


Fio.  SSO.— CoDtracUoD  of 
the  Plantar  Fascia. 


Fio.  251.— Bruns'  Club-foot 
Shoe. 


Fio.  2S2.— Kolbe'8  Club-foot 
Shoe. 


piece  of  the  size  and  shape  of  the  sole  of  the  foot  of  the  patient, 
and  a  padded  tin  gutter  which  fits  the  lower  half  of  the  leg. 
From  the  edges  of  the  gutter  a  stout  ring  projects  An  iron 
blade,  which  may  be  fixed  at  any  angle,  is  attached  to  the 
gutter,  and  the  bandage  which  holds  the  footpiece  to  the  sole 
of  the  foot  is  drawn  over  this  bar  and  the  foot  may  thus  be 
maintained  in  any  desired  position.  Bardeleben  "  has  substi- 
tuted for  the  ring  two  lateral  vertical  projections  which  are 
connected  by  a  rectangular  piece. 

In  v.  Bruns^  **  apparatus  for  varus,  valgus,  and  equinus,  the 
correction  force  is  applied  by  tlie  hand  of  the  physician  instead 
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of  by  screw  mechanism.  The  foot  is  maintained  in  the  posi- 
tion in  which  it  is  phicecl  by  the  surgeon,  and  by  repeated 
manipulation  and  adjtistment  of  the  apparatus  the  normal 
position  and  function  are  gradually  attained*  The  apparatus 
consists  of  three  portions  imited  by  boUs  and  iron  rods,  and  it 
is  represented  in  position  in  Fig.  251.  Kolbe's  shoe  (Fig.  252)  is 
also  intended  for  the  con^ction  of  varus,  valgois,  and  equinua 
Under  the  apparatus  with  screw  mechanism  Langgaard's" 
must  be  referred  to.  It  is  useful  both  in  varus  and  in  valgus. 
The  foot  fits  into  an  ordinary*  tight  shoe  which  is  supplied 
with  an  endless  scre%v  mechanism,  by  means  of  which  the  lat- 
eral position  may  be  altered.    Extending  up  the  posterior  por* 

tion  of  tlie  shoe  to  the  level  of  the 
ankle-joint,  where  it  is  conneckHl 
with  an  endless  screw,  is  a  curved 
bai"  the  revolution  of  which  straight- 
ens the  foot.  Althougli  this  appa- 
ratus will  correct  equinus  deform- 
ity. Adams  rejects  it  on  account 
of  the  ease  with  which  it  breaks. 

Talipes  equinus  {spitzfuss, 
pferdefu^s,  pied  hot  equine)  is  a 
deformity  due  to  contracture  of  the 
foot  in  the  position  of  plantar  flex- 
ion»  The  heel  is  drawn  upward,  the 
apex  of  the  foot  downward  without 
Pio  m^peHEciuiniis  coincident  lateral  deformity  of  the 
foot. 

The  foot  lies  in  a  more  or  less  straight  line  with  the 
lower  extremity.  The  patient  walks  on  the  metatarsal  emi- 
nences. The  foot  is  broad  below,  slender  above,  its  longitudi- 
nal axis  is  shorteneti,  whence  its  resf*mblance  to  the  foot  of  ft 
liorse.  In  aggi^vated  instances  the  patient  walks  on  the  dor* 
sal  surface  of  the  curved  toes,  or  even  on  the  back  of  the  foot 
(equinus  dorsalis).  Onlinarily  there  then  coexists  a  certaio 
degT^ee  of  adduction  and  supination  and  there  results  the  most 
frequent  deformity:  the  efjuino- varus. 

We  must  differentiate  a  pes  equinus  congenitus,  although 
Tamplin  rejects  this  variety  and  Adams  and  Little  consider 
it  very  infrequent.  As  a  rule,  in  the  new-bom,  the  motion  of 
the  foot  in  the  sense  of  dorsal  flexion  is  greater,  and  in  the 
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sense  of  plantar  flexion  is  less  than  in  the  adult.  Pes  equinus 
is  more  frequently  acquired.  The  chief  causes  are :  The  effect 
of  weight  during  protracted  sickness  (typhus,  etc.),  although 
this  usually  results  in  the  pes  equino-varus;  inflammation  of 
the  joint,  abscesses,  etc.,  of  the  calf  of  the  leg,  traumatism  in  the 
same  region  such  as  bums  (traumatic  pes  equinus) ;  certain 
nervous  diseases,  h3''steria,  etc.  (spasmodic  pes  equinus).  Fre- 
quently pes  equinus  is  of  paralytic  nature,  the  result  of  paral- 
ysis of  the  extensors,  or  a  sequela  of  infantile  paralysis  or 
other  central  affection.  We  also  meet  with  pes  equinus  as 
compensatory  to  shortening  of  the  extremity  due  to  one  or 
another  cause. 

The  angle  formed  between  the  lower  extremity  and  the 
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foot  in  mild  instances  is  a  trifle  o\er  90,°  in  aggravated  cases 
it  may  exceed  180°.  According  to  the  degree  of  deformity  we 
may  differentiate : 

1.  Instajices  where  the  heel  is  lifted  upward,  the  toes  are 
extended,  the  patient  walks  on  the  metatarsal  eminences,  the 
foot  can  still  be  placed  at  a  right  angle  with  the  lower  ex- 
tremity (Fig.  253); 

2.  Instances  where  the  retraction  is  greater,  so  that  the 
axes  of  the  foot  and  of  the  lower  extremity  are  coincident; 

3.  Instances  where  the  anterior  portion  of  the  foot  is  bent 
backward  and  the  patient  walks  on  the  tarsal  bones  (Fig. 
255,  c). 

.In  view  of  these  varieties,  the  external  appearances  of  pes 


8i6  Orthopedics  and  Orthopedic  Surgery. 

equinus  differ  very  greatly.  The  foot  appears  to  be  shortened, 
its  arch  is  deepened,  the  plantar  fascia  is,  as  a  rule,  contracted. 
The  muscles  of  the  calf,  particularly  in  the  paralytic  variety, 
are  markedly  shrunken,  and  the  entire  lower  extremity  is 
atrophied.  The  leg,  in  consequence,  resembles  still  more  that 
of  a  horse.  Ordinarily  the  head  of  the  astragalus  projects  to 
a  greater  or  less  degree  on  the  dorsum  of  the  foot. 

In  instances  where  the  dorsal  surface  of  the  foot  is  utilized 
in  walking,  the  skin  and  the  underlying  tissues  are  thickened, 
bursae  are  formed  which  become  inflamed  and  are  the  source 
of  pain.  The  deformity  is  thus  greatly  aggravated.  In  gen- 
eral, the  degree  of  deformity  depends  on  the  state  of  the  mus- 
cles. So  long  as  the  extensors  functionate,  the  toes  remain 
extended;  while,  when  the  anterior  muscles  of  the  lower  ex- 
tremity are  paralyzed,  the  toes  sink  toward  the  plantar  sur- 
face of  the  foot,  and  in  aggravated  cases  the  entire  foot  is 
retroverted  (Fig.  255,  c). 

The  walk  of  patients  with  unilateral  pes  equinus  of  slight 
degree  is  but  little  disturbed.  Through  flexion  of  the  knee 
the  increased  length  of  the  affected  extremity  is  offset.  In 
paralytic  pes  equinus,  the  individual  drags  the  limb  and 
swings  it  forward  by  circular  movements.  Frequently  uni- 
lateral pes  equinus  of  mean  degree  affects  the  individual  more 
than  a  more  aggravated  type,  the  foot  and  the  lower  extrem- 
ity functionating  in  a  straight  line  like  a  stilt.  Instances 
where  the  patient  walks  on  the  dorsum  of  the  foot  are  alwa^^ 
aggravated,  especially  when  bursitis  and  ulceration  comph- 
cate,  and  then  the  individual  is  practically  helpless. 

The  walk  of  an  individual  with  bilateral  pes  equinus  is 
uncertain  and  lacking  in  normal  elasticity. 

The  pathological  anatomy  **  of  pes  equinus  reveals  rather 
an  alteration  in  position  than  in  the  form  of  the  parts  which 
enter  into  the  composition  of  the  foot,  except  in  the  later 
stages  of  the  deformity.  In  a  case  observed  by  Adams  the 
bones  of  the  foot  were  in  every  respect  normal. 

The  astragalus  is  only  in  contact  posteriorly  with  the  tibia 
and  the  fibula,  and  projects  on  the  dorsum  of  the  foot  (Fig. 
256).  The  scaphoid  is  not  infrequently  subluxated,  approaches 
the  calcaneus  and,  in  marked  instances,  articulates  with  it. 

In  severe  chronic  cases,  only  the  posterior  portion  of  the 
trochlea  of  the  talus  is  covered  with  cartilage.    In  DitteFs 
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case,  the  caput  tali  projected  above  the  upper  surface  of  the 
scaphoid,  so  that  the  anterior  articular  surface  of  the  astrag- 
alus was  nearly  two-thirds  free  (Fig.  256,  d  e). 

The  posterior  portion  of  the  calcaneus  is  lifted  upward  and 
in  severe  cases  it  may  be  in  contact  with  the  bones  of  the 
lower  extremity;  as  a  rule,  however,  its  position  is  altered  less 
than  that  of  the  other  tarsal  bones.  Its  anterior  portion  ma.y 
be  subluxated  from  the  cuboid  and  be  bare  of  cartilage.  The 
metatarsi  may  even  be  in  contact  with  the  calcaneus.  In 
Dittel's  "  case  and  in  Chance's,  new  joint  sur- 
faces were  formed  between  the  tibia  and  the 
calcaneus  and  between  the  extremity  of  the 
fibula  and  the  external  surface  of  the  calcaneus 
(Fig.  256,  a). 

The  tarsal  bones,  on  the  dorsal  surface 
where  the  pressure  is  the  least,  increase  more 
in  size  than  on  the  plantar  surface.  The  arch 
of  the  foot  becomes  unusually  deep.  If  the 
toes  remain  in  normal  position  (the  individual 
being  recumbent),  then  the  metatarsi  are  sub- 
luxated  when  the  individual  is  erect.  The 
ligaments  and  aponeuroses  take  part  in  the 
abnormal  changes.  The  ligaments  (especially  ^Z^^^^i^t) 
the  talo-navicular)  are  stretched  on  the  dorsal 
and  shortened  on  the  plantar  surface  of  the  foot.  As  a  sec- 
ondary" change  we  must  note  the  irregular  course  of  the  pos- 
terior tendons  of  the  lower  extremity.  They  form  an  acute 
angle  forward  as  they  pass  over  the  heads  of  the  metatarsal 
bones,  while  the  extensor  tendons  may  span  the  metatarso- 
phalangeal joints  like  a  bridge. 

Atrophy  of  the  muscles  of  the  calf  is  more  or  less  striking. 
Pancoast's  assertion  that  the  soleus  is  almost  or  entirely  re- 
tracted lacks  anatomical  confirmation. 

In  making  the  diagnosis  of  pes  equinus  the  knee  must  be 
extended,  since,  when  the  knee  is  flexed,  a  slight  degree  of 
equinus  may  entirely  disappear,  that  is  to  say,  it  is  possible  to 
dorsoflex  the  foot  to  a  greater  extent. 

The  prognosis  of  pes  equinus  is,  in  general,  good.  The 
rare  congenital  form  may  ordinarily  be  readily  corrected,  as 
also  the  acquired  form  when  of  recent  formation.  When  the 
deformity  has  existed  for  a  number  of  years,  the  nutrition  of 
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the  joint  lias  been  deeply  affected,  and  the  component  porUau 
of  the  foot  have  adapt-ed  themselves  to  the  abnonnal  ir»siIioiw 
then  many  obstacles  are  in  the  way  of  treatment.  The  p:ira* 
lytic  variety,  especially,"  calls  for  the  protractetl  wearing  of 
iippamtus  to  pi\?vent  the  development  of  a  hig:her  gracU', 

In  connection  v\ith  the  treatment  of  pes  equinus  we  must 
state  that  all  forms  do  not  call  for  it.  The  compensatory 
equinus,  for  Instance,  in  case  of  shortening  of  the  extremity, 
is  a  favorable  occurrence,  and  then  a  thicker  sole  to  the  shoe 
will  amply  fulfil  the  indication* 

The  prophylactic  treatment  of  pes  equinus  may  be  said  to 
consist  in  applying'  suitable  support  to  the  foot  durmg^  the 
course  of  all  affections  which  necessitate  protracted  assump- 
tion of  the  doi^o-recumbent  position.  The 
niudei'n  custom  of  using*  the  Volkmann  and 
other  splints  under  such  conditions  will  con- 
siderably diminish  the  frequency  of  pi's 
equinus  which  is  dependent  on  this  cause. 


I 


FiQs.  S57  Aiid  2aS.— Stmman's  Apfwmtutt  for  Pes  Kc]tiJtius^ 


In  infants,  manipuhition,  redressement*  and  llxauun 
splints  will  suffice  to  eJlect  a  cure.  In  older  children,  forcible 
repeated  correction  with  the  application  of  a  piaster  or  a 
silicate  of  soda  bandag-e  will  accomplish  the  aim.  In  severe 
cases  of  pes  equinus,  g-radual  conection  after  Still  ma  n*8 
method  is  possible.  The  splint  shown  in  Fi^.  25H  is  appliid 
to  the  foot  au€l  the  lower  extremity.  A  plaster  bandai^  amr- 
rounds  the  two  portions  of  the  sphnt,  and  these  arc  gradually 
api>roximated  by  the  screw  mechanism  in  the  bar  connecting 
them  {rule  Fig^.  257). 

In  the  slig-hter  grades  of  deformity  the  treatment  is  of  the 
simplest  possible  kind.  A  piece  of  cloth  may  be  loop<*d  around 
the  patella,  another  piece  around  the  foot  and  the  two  are 
connected  by  a  third  or  by  a  strap  whereby  reduction  may  be 
gradually  accomplished.     Or,  better  still,  a  wooden  foot-picccj 
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may  be  attached  to  the  foot  and  a  cord  may  be  extended  from 
its  anterior  end  upward  to  the  patella,  where  it  is  fastened  to 
a  strap.  By  shortening  this  cord,  g'radual  correction  is  ob- 
tained. Braatz's  apparatus  (Fig*. 
259)  consists  of  felt  splints  for  the 
foot  and  lower  extremity,  and  of 
an  iron  articular  frame-work  fit- 
ting under  the  foot  and  along  the . 
front  of  the  leg  through  which,  by 
means  of  straps,  the  foot  is  drawn 
upward.  Another  method  is  to 
carry  a  broad  strip  of  stout  plas- 
ter under  the  foot  and  attach  it  to 
the  anterior  portion  of  the  lower 
extremity. 

Elastic  traction  has  in  a  num- 
ber of  ways  been  applied  to  the 
treatment  of  pes  equinus.  One  of 
the  best  known  and  still  frequent- 
ly used  appliances  is  the  Stro- 
meyer  apparatus  (Fig.  260).  Its 
component  parts  are:  A  posterior  splint,  a,  with  strap,  rf, 
a  foot-piece,  6,  movable  on  an  axis,  c,  attached  to  the  foot  by 
the  strap,  e,  and  cords  passing  laterally  from  the  footpiece 
over  rollers  in  the  posterior  splint  and  revolving  on  the  cylin- 
der,/. By  means  of  this  apparatus  the  foot  may  bo  dorso-* 
flexed  to  the  desired  extent. 

Since  the  individual  may  walk  while  wearing  them,  the 


Fio.  880.— Braatz's  Equinus  Apparatus. 


Fio.  800.— Stromeypr's  Equinus  Apparatus. 

different  apparatuses  with  elastic  tniction  are  more  useful. 
Such  appliances  may  be  readily  de\ised. 

Davis,  Bigg,  and  others  recommend  plaster  spirals  around 
the  upper  extremity,  similar  ones  around  the  foot,  the  two 
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being:  connected  by  straps  and  rubber  cords*     Heidenhain^ 
(Fig".  *2G1)  obtauis  elastic  ti'action  through  a  rubber  ring  com- 
bined wth  the  spirals  of  plaster.    A  more  efficient  means  Ls  a 
firm  bandage  around  the  upper  part  of  the  le^  r  -  a 

hook  or  a  rin^,  a  similar  one  over  the  foot  and  an  e);  nd 

extending'  between  the  hooks  along-  the  anterior  surface?  of 
the  leg. 

Many  of  the  appliances  with  elastic  traction  are  to  a  greater 
or  less  degree  modifications  of  Bauer's  (St^  Louis)  shoe  (Fig. 
26'2),  This  shoe  has  an  iron  sole  articulating  with  which  ar« 
two  lateral  bars  strapped  to  the  leg  below  the  knee  and  at  the 
ankle.    A  ring  in  the  toe  of  the  shoe  ser\*es  for  the  attrach- 
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Flo.  2flL— Helflrnhnln's 
Cqulous  ApparatuM. 


Ft«,a».-Kolbtf^«8faoe. 


Fia.  '^SOa.  -War 
ratos  with 
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ment  of  the  rubber  band  which  dorso-flexes  the  foot.  Sayre's 
apparatus  (Fig.  2fJ3)  answers  the  same  purpose  and  may  be 
fittixi  to  the  ordinary  shoe.  The  lever  instruments  of  Liston, 
Bigg  *^  and  others,  Scarpa's  shoe,  apparatus  with  endless  screw 
nu'chanisnis  (Parona,  Langgaard)  may  also  be  utilized  for  the 
treatment  of  {les  etpiinus.  When,  by  one  or  another  of  the^ 
appliances,  the  correct  position  has  been  restored  to  the  foot, 
the  individual  must  wear  an  equiuus  shoe  which  \Wll  not  in* 
terfere  with  walking,  but  which  will  prevent  the  recurrence  of 
the  deformity.  These  shoes  have  a  hinge-joint  adapt4^i  in 
thera  at  the  level  of  the  ankle  or  they  prevent  plantar  flexion 
through  the  action  of  elastic  bands  {see  Figs.  2<)4  and  265), 
Tenotomy  of  the  tendo  Achillis  unquestionably  in  the  most 
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ag'grravated  cases  shortens  the  duration  of  treatment,  and 
since  this  operation,  performed  subcutaneously,  is  entirely 
vrithout  danger,  it  should  be  resorted  to.  In'case  of  paralytic 
pes  equinus  tenotomy  will  certainly  rarely  be  called  for.    In 


F108.  864  and  a65.-Stinman'8  Equinus  Shoes. 

Figure  266  (o  and  6)  is  represented  an  instance  of  pes  equinus 
in  a  boy  of  twelve,  before  and  after  the  performance  of  tenot- 
omy. 

As  soon  as  the  tenotomy  wound  has  healed,  a  suitable  ap- 
paratus must  naturally  be  resorted  to. 

Occasionally,  where  pes  cavus  complicates  pes  equinus, 
subcutaneous  section  of  the  plantar  fascia  is  requisite.    Even 


Tvam  906  a  and  b.—PM  Equinus  Before 
and  After  Tenotomy. 


Fio.  267. 


Fio.  268.— Pee  Calcaneus. 


resection  of  the  talus  may  be  necessary  in  very  severe  cases 
(Lund).  In  case  of  complete  ankylosis  of  the  joint,  osteotomy 
may  be  called  for,  in  addition  to  tenotomy  (Billroth)  or  resec- 
tion of   the  ankylosed  joint  after  Velpeau^s  method.    For 
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tills  purpose  Reicl^*^  used  tlie  saw,  hut  the  operation  is  Sllllf 
when  performed  with  tlie  chisel  and  hammer. 

Pes  Calcaneus. — The  reverse  of  pes  etiuinus  is  the  deformity  I 
known  as  pes  calcaneus  (hakeufusSy  pied  hot  calcanien).    The 
essence  of  this  deformit;N'  is  a  contraction  of  the  foot  in  a  poswl 
tion  of  dorso-flexion.    The  patient  walks  on  the  heel  and  the 
sole  of  the  foot  is  lifted  upward  (Fig,  267).    The  defonnity  \%l 
of  common  occurrence. 

Nicoladoni  *^  has  critically  analyzed  this  deformity,  Witb.1 
him  we  may  differentiate  the  following"  varieties:  1.  Tlie  peJ 
calvaneum  mirsum  fltxusy  \\\\\q\\  is  due  to  the  flexion  of  thej 

foot  a^inst  the  lower  extreinityj 
and  where  the   sole   of   the   Uyo% 
looks  forward;  2.  Pes cahanetis  id 
a  narrowed  sens<-»,  where  we  d?a 
mainly  with  a  pure  oblique  po 
tion  of  the  heel.     The  latt»*r  vsv 
riety  rarely  depends  on  Iruumu 
tism,  but  is  usually  paralytic, 
paralysis  o(  the   muscles  of  thul 
calf,  the  j>lantar  muscles  ^ain  tJid 
ascendancy   and    pull    the  culc^ 
neus  forwaixl  and  downward,  tb 
arch   of  the   foot   being^    thereby 
deepened.    The  first  variety  may] 
either  be  congenital  or  acquinni 
The  congenital  form  depends  on  intra-uterine  disturbances*  thfl 
feet,  for  instance,  being"   maintained   in  a  position   of  dorso- 
flexion,     [Breech  cases  witli  extended  limbs  (Adams).] 

Parker  and  Shaltuck  believe  that  the  deformity  first  af 
pears  in  the  later  months  of  gestation  when  the  normal  pos 
ture  is  one  of  flexion.  Doi*so-flexion  may  extend  to  such 
degree  that  the  entire  doi*sum  of  the  foot  nuiy  lit?  apposed  U 
the  lower  extremity.  According  to  the  angle  formed  betwi^ij 
the  foot  and  leg,  we  may  ditlerentiate  varying  degivcs  of  jh^ 
calcaneus.  The  congenital  form  is  rarely  pure,  but  usually] 
complicated  by  valgus,  forming  the  variety  known  as  pes 
calcaneo-valgus. 

The  calcaneus  sursurn  flexns  may  further  be  due  tx>  panil.v* 
sis.  •Exceptionally  the  cause  is  pathological,  as  in  a  case 
ported  l>y  Kundrat,  where  there  occurred  displacement  of  the] 


Fio.  209.— P«i  Cftlcaneu*. 
Nicoladoni.  J 
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epiphyses  consecutive  to  osteomyelitis  with  centi'al  necrosis, 
or  as  in  MenseFs  case,**  where  a  similar  separation  occurred 
spontaneously.  Pes  calcaneus,  further,  follows  on  traumatic 
causes,  such  as  bums  and  subsequent  cicatricial  contraction 
or  rupture  of  the  tendo  Achillis. 

Reeves  divides  congenital  pes  calcaneus  into  three  grades: 

1.  Where  the  angle  between  the  foot  and  the  lower  extrem- 
ity is  normal,  yet  plantar-flexion  is  not  possible; 

2.  Where  the  angle  is  an  acute  one; 

3.  Where  the  dorsum  of  the  foot  nearly  or  entirely  rests 
against  the  anterior  surface  of  the  lower  extremity. 

Acquired  pes  calcaneus  generally  depends  on  paralysis  of 
the  muscles  of  the  calf.    Partiall}-  as  the  result  of  weight  and 


Fro.  870.  —Schematic  Sections  of  Calcaneus 
in  Pes  Calcaneus  and  in  the  Normal  Condi- 
tion. (Nicoladoni.)  The  line  b  c,  the  iuser- 
tkm  of  the  Tendo  AchilliSi  is  bent  at  an  an- 
gle in  Pes  Calcaneus. 


Fio.  Sri.'-Pes  Calcaneus  Apparatus  with 
Elastic  Traction. 


partially  owing  to  the  action  of  the  plantar  muscles,  the  heel 
is  drawn  downward,  it  becomes  more  conical  in  shape,  its 
position  more  vertical — pointing  dii*ectly  downward  like  the 
stump  after  PirogotT's  operation.  The  tendo  Achillis  can 
scarcely  be  felt,  the  anterior  portion  of  the  foot  sinks  down, 
and  in  the  adult  the  arch  of  the  foot  is  more  or  less  deepened. 

As  regards  the  pathological  anatomy  of  pes  calcaneus,* 
only  in  adults  do  we  find  essential  changes  in  form.  Ordi- 
narily the  position  alone  is  altered.  In  Nicoladoni's  case  (Fig. 
270)  the  posterior  portion  of  the  calcaneus,  near  the  talo-cal- 
caneus  joint,  was  bent  downward,  a'  b\  The  tubercle  of  the 
calcaneus,  which  normally  points  downwaixl  and  backward, 
may  be  lifted  slightly  forward,  c'  ci'  (Fig.  ^»T0).    The  gaslroc- 
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nemius,  plantaris  and  soleus  are  usually  atrophied,  while  tbe 
deeper  muscles  of  the  calf  and  of  the  sole  are  healthy. 

The  treatment  of  pes  calcaneus  aims  at  lifting  the  heel  and 
depressing  the  apex  of  the  foot.  In  the  congenital  variety  in 
young  children  these  indications  are  readily  satisfied  by  fast- 
ening a  cotton  pad  between  the  dorsum  of  the  foot  and  the 
anterior  surface  of  the  lower  extremity,  or  by  coiTecting  the  | 
malposition  as  much  as  possible  and  maintaining  the  foot  in 
good  position  by  a  splint  bandage.  In  many  cases  of  burns  of 
the  doi'sum  of  the  foot  and  of  the  anterior  surface  of  the  leg, 
we  must  counteract  the  tendency  to  the  formation  of  pes  cal- 
caneus by  resoHing  to  transplantations. 

Pes  calcaneus  maybe  corrected  after  a  \ery  simple  fashion 
b3'  bandaging  the  foot  to  a  splint  which  has  a  projection  back- 
ward like  a  spur.  This  projection  is  connected  by  an  elastic 
cord  "With  a  band  or  a  strap  above  the  knee. 

As  soon  as  the  individual  is  able  to  walk,  the  question  arises 
of  a  suitable  calcaneus  shoe.  These  shoes  have  a  metal  sole  i 
with  a  hooked  projection  backwai*d.  Two  lateral  bars  extend 
to  the  knee  and  an  elastic  band  is  connected  along  the  dorsum 
of  the  li*g  with  the  knee-strap  and  the  hook  of  the  projectioii 
from  the  sole  (Fig.  271)*  In  Kolbe's  shoe  an  articular  splint 
surrounds  the  leg  a  hand's  breadth  above  the  ankle,  and  an 
elastic  band  extends  from  it  to  a  species  of  stirrup  in  the  slioe, 
and  tliis  band  counteracts  the  tension  of  the  tendo  Aeliillrs, 

Judson  ^*  has  devised  an  apparatus  for  paralytic  pes  calca- 
neus, the  essential  part  of  which  is  a  hinge  in  each  lateral 
splint,  at  the  level  of  the  ankle  joint,  which  allows  of  plantar 
flexion,  but  prevents  the  foot  from  dorso-flexing  beyond  a 
riglit  angle.  In  walking  and  standing,  then,  the  foot  is  tnaln- 
tuined  at  a  right  angle  to  the  lower  extremity. 

In  simple  cases  of  deformity,  H,  Bigg's  apparatus  **  will 
suffice  to  restore  the  normal  form  to  the  foot.  A  splint,  artic- 
ulating at  the  ankle  joint,  is  nttached  to  the  outside  of  a  shoe 
and  carries  an  S-shaped  spring  extending  a  trifle  above  the 
ankle  do^^i  to  an  ivory  roller.  The  heel  is  thereby*  lifttni  up- 
ward and  the  anterior  muscles  are  stretched.  Langgiiard,  in 
his  apparatus,  draws  the  shoe,  and  with  it  the  foot,  downward 
and  backward  by  means  of  a  circular  spring  attaclurd  to  the 
leg  splint  and  through  the  arm  of  a  lever  to  a  vertical  pro- 
jection from  the  shoe. 
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In  severe  instances  of  paralytic  pes  calcaneus,  operative 
measures  have  been  recommended.  Albert,  for  instance,  aims 
at  obtaining  artificial  ankylosis  of  the  ankle  joint;  Nicola- 
doni  2«  advocates  the  section  of  the  peronei  behind  the  external 
malleolus  and  the  union  of  their  tendons  with  the  severed  tendo 
AchilUs.  Hacker  ^  successfully  accomplished  this  in  a  young* 
girl  of  ten.  Resection  of  the  tendo  Achillis  and  subsequent 
suture  have  a  number  of  times  been  resorted  to.  Killet  per- 
formed this  operation  through  a  V-shaped  incision;  Wal- 
sham,*®  in  four  patients  with  paralytic  pes  calcaneus,  excised  a 
piece  from  the  tendo  Achillis  one  half  to  three-fourths  of  an 
inch  long  through  an  oblique  incision.  He  sutured  the  tendon 
with  catgut,  and  in  all  the  cases  the  deformity  was  bettered, 
in  two  complete  cure  resulting.  Naturally,  in  case  of  fattj^ 
degeneration  of  the  muscles  of  the  calf,  such  measures  are 
useless.  The  electrical  reaction  of  the  muscles  must  be  tested 
beforehand. 

"^n  many  instances,  where  the  tension  of  the  tendons  on  the 
dorsal  surface  is  very  great,  tenotomy  may  be  requisite. 
Where  cicatrices  are  at  the  bottom  of  the  deformity,  these 
must  be  excised  and  the  customary  after-treatment  be 
adopted.  In  very  severe  cases  osteotomy  of  the  inferior  pro- 
cess of  the  calcaneus  has  been  advocated. 

In  combination  with  pes  calcaneus  and  pes  equinus  we  fre- 
quently meet  with  pes  ca\nis  (pied  hot  taltis,  hohlfuss)  which 
rarely  occurs  alone.  This  deformity  consists  in  an  excavation 
of  the  sole  of  the  foot  with  an  elevation  of  the  arch.  Usually 
the  convexit}'^  of  the  dorsal  surface  is  increased  and  this  sur- 
face is  shortened. 

Pes  cavus  is  rarely  congenital  and  is  then  generally  due  to 
contracture  of  the  plantar  fascia.  It  is  usually  acquired  (Fig. 
272),  being  dependent  upon  muscular  paralysis,  especially  of 
the  gastrocnemii  and  the  solei,  whereby  the  heel  sinks  down- 
ward. In  the  Chinese  woman  this  deformity  is  artificially 
produced  by  methodical  compressive-  bandaging  and  by  the 
peculiar  shoes  worn.  The  ligaments  and  muscles  are  not 
specially  altered  in  this  case,  and  the  ultimate  result  is  a  hoof 
rather  than  a  foot. 

In  Figs.  273,  274,  typical  instances  of  parah^tic  pes  calcaneo- 
cavus  are  represented.    The  foot  is  shoii/cned,  abnormally 
bent,  with  dorsal  surface  sharply  curved,  and  in  profile  the 
6—53 
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sole  appears  nicked  (Fi^,  273),     In  the  upright  posture  ther^ 
is  considerable  space  between  the  sole  and  the  ground,  and  ; 


Fro,  27S.— FftTfily  tic  Pes  Cairuft  in  a  Girl  of  14 


Flo.  27^,— Pftralftlc  Vm  Cairii«  la  a  av 
yiMUM>ld  Student, 


aggravated  cases  the  indi\idual  walks  only  on  the  heel  and 
the  ends  of  the  metatarsal  bones.  Callosities  and  ulcers  often 
form  and  give  rise  to  great  pain  and 
inability  to  walk. 

Iyv  talipes  phintaris,  a  number  of  m 

the  universal  club-foot  apparatuses  fi    ! 

to  which   we  have  referred  may  1>«      V  M    i 

used.  One  of  the  most  useful  appli- 
ances is  that  of  Bi^g  (Fig.  ^-^Tfj).  It 
consists  of  a  steel  sole  strapped  to  the 


Fki.  «r4,— Fot»t  of  a  Chinese  frotn  &  Pr^pATft' 
iloD  in  Lhe  Hurilerlau  Muaeimi. 


foot  and  which  may  be  straight^^ned  out  by  means  of  a  i 

By  moans  of  tenotomy,  especially  by  section  of  the  plantar 
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:*ia  and  of  the  muscles  of  the  sole  of  the  foot*  the  treatment 
of  pes  cavus  may  be  iiuiterially  altereth  Where  the  faseia 
uv^y  be  felt  as  a  tense  band  it  must  be  incised  subcutaneousl^'. 

Where  we  are  not  dealiuj^  with  single  tense  bands,  the 
muscles  and  fascia  must  be  severed  until  the  deformity  can  bo 
corrected,  as  has  been  done  in  cases  recoixled  by  Schede  and 
othei-s,  and  the  wound  shoukl  then  be  treated  antiseptically. 
We  may  ttms  assure  a  ^ood  result. 

After  tenotomy  Bauer  applies  a  boot  with  an  iron  bee! 
and  makes  vertical  pressure  on  the  dorsum  of  the  foot  through 
the  double  screw  which  he  has  deviised.  He  was  thus  enabled 
to  cure  a  case  of  eighteen  years'  standing. 

Pes  planus  (splay  foot,  pied  /i/a/»  spurious  valgus,  p/af^e 
fuss)  must  be  sharply  diJTerentiated  from 
flat  foot  (platifuHH)  since  in  case  of  this  de- 
formity the  relation  between  the  navicular 
bone  and  the  caput  tali  is  not  altered,  while 
in  pes  valgus  the  head  of  the  astragralus  pro- 
jects inward  over  the  navicnlaris.  In  sphiy 
foot  the  most  essential  feature  is  the  lack  of 
arch  to  the  sole  and  of  the  external  curva- 
ture of  the  foot.     Pronation  is  not  present. 

The  foot  of  the  new-born  is  always  flat 
and  we  may  consider  pes  planus  the  outcome 
of  absence  of  tliat  phase  in  growth  which 
leads  to  the  arching  of  the  foot. 

Pes    planus   is   further  characteristic    of 
many  African  tribes.     Tlie  Jews  also  have  a 
laxation  of  the  ligaments,  etc.,  is  said  to  be  a  cause  of  pes 
planus. 

The  foot  is  markedly  broadened  and  flat,  without  the  pro- 
jection of  the  head  of  the  talus  which  is  characteristic  of  val- 
gus. The  arching  of  the  sole  is  lacking  and  the  bones  of  the 
tarsuSj  as  in  case  of  valgus,  rest  on  the  ground.  The  prona* 
tion  phenomena  are  wanting.  Whether  splay  foot  tends  to 
become  valgus,  as  some  writers  have  claimed,  or  not  is  ques- 
tionable. Treatment  is  usually  not  requisite.  Occasionally 
elastic  adjuvants  are  called  for. 

Some  writers,  Emmert  ^^  for  example,  difTerentiate  the  broad 
foot  {breltfuss)  (Fig,  276),  w^here  tlie  anterior  portion  of  the 
bones  of  the  middle  foot  are  broadened  out  from  abnormal 


Fio,  276. 


splay  foot.     Re- 
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lengUi  of  the  transverse  ligtiments.    The  \ 

is  not  atFected.     This  condition  may  coexisi 

Pes  Varus, — Under  the  term  pes  varus 


Vui   iiTT  — i^^s  \  ariiHltJi  ti  Alan  *.»f  ^i 

bat  varus,  supination  contracture,  adduct 
understood  that  deformity  where  the  fo< 
from  its  longitudinal  axis,  is  supinated  anc 
The  apex  of  the  foot  is  directed  inward,  th 
waixl,  the  inU^rnal 
is  lifted  from  thegr 
nal  bonier  is  depres 
Ah  a  i*ule.,  the  tal 
alone  implicated,  b 
'  joint  as  well.  The  fc 
that  is  to  say,  its  af 
tng  a  pes  eqnino-va 
varus.    To  this  def( 

Fit,  fre^-lufw^tne  Pes  VaniB.    ^^^  ^^^^  .^^  ^^^^  ^^^^^^ 

In  all  small  children  there  exists  a  ten 
position  of  the  foot,  and  we  may  say  that 
position  in  the  fetus  and  that  lat^i 
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tempts  at  walking-^  etc.,  the  varus  changes  into  the  normal 
position. 

Pes  varus  is  the  most  frequent  of  alt  the  congenital  deform- 
ities. Adams,  in  Tf)4  cases  of  contracture  of  the  foot,  foimd 
the  varus  type  1j68  times;  in  999  cases  of  non-congenital  de- 
formity, equino-varus  occurred  162  times  and  pes  varus  60 
times.  Out  of  80Q  to  1000  men  we  may  expect  to  find  one  in- 
stance of  pes  varus.  The  deformity  atTects  most  frequently 
males,  it  is  ordinarily  bilateral  and  when  unilateral  the  rig-ht 
footi  is  implicated  by  preference  (Roberts*'),  although  Dielfen- 
bach"'^^  chiims  the  reverse. 

We  may  diilerentiate  a  number  of  degrees  of  this  deform- 
ity.  It  was  formerly  customaiy  to  make  five  divisions,  but 
to-day  the  following  three  forms  ai'e  dif- 
ferentiated I 

1.  Wliere  the  foot  can  still  be  brought 
mto  the  normal  position  and  the  angle 
between  the  foot  and  the  lower  extremity 
is  gi*eater  than  90"* ; 

2.  Where  correction  is  not  possible  to 
such  a  degree,  the  foot  being  drawn  more 
internally*  There  tJien  exists  contracture 
of  the  tendons  and  fascia  j 

3.  Where  it  is  impossible  to  correct  the 
deformity  manually,  the  foot  being  at  an 
acute  angle  with  the  inner  surface  of  the 
lower  extremity,  all  the  tissues  on  the 
inner  side  being  shortened. 

A  division,  according  to  etiolog:v%  into  congenital  and  into 
acquired  pes  varus  is  preferable.  In  the  congenital  variety, 
the  defonuity  is  due  to  a  primary  change  in  the  bones*  in  the 
acquired  form  the  causal  factor,  in  general,  lies  outside  of 
the  bones,  the  majority  of  eases  being  dependent  on  paralysis, 
either  x>eripheral  or  central,  and  this,  secondarily,  leads  to 
deformity  of  the  bones.  The  cause  is  rarely  to  be  sought  in 
spastic  or  inilammatory  conditions  or  in  trauma  which  has 
left  lasting  changes  in  the  bones  or  the  joints  of  the  foot  and 
lower  extremity  {the  traumatic  pes  valgus). 

Congenital  pes  varus  depi*nds  on  abnormal  shape  and  posi- 
tion of  the  separate  bones  of  the  foot  and  of  the  joints,  and 
various  explanations  have  been  offered  as  to  the  cause  of  the 


Fio.  »79.— Pftnilytic  Pe» 
Vanj«  la  lui  Early  BtA^. 
Yoiiug  Girl  of  D. 
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deformity,  Esrieht  '*'^  considered  the  defo 
persistence  of  the  curvature  of  the  foot  Vk 
at  a  certain  sta^e  of  fetal  development; 
to  abnormal  position  of  the  foetus  in  ute 
bones  and  Joints  of  the  foot,  l)eing  subje 
forced  to  maintain  the  varus  position,  i 
course  of  fetal  development  becomes  exa 
This  pressure  is  not  always  due  to  the 
liquor  amnii  Is  deficient  in  amount,  for  i: 
Kocher  the  deformity  existed  in  a  very 
life*  Indeed,  the  observations  of  Liicke, 
Parker,**  and  Roser  render  it  doubtful  if 
gurd  to  the  etfect  of  uterine  pressure  t 


FiQ.  2m.- 


'Inf&DtJlv  P<^  V&rua,  tlie  Talus  being 
ExposedL 


Instances  it  seems  that  pes  varus 
stages  of  pregnancy.  Parker  and  Shat 
caput  tali  divided  into  two  apposed  faci 
had  deg"enerated  from  the  fact  that  it  ha< 
this  would  seem  to  point  to  extensive  ca 
the  feet  in  early  fetal  life. 

As  regards  the  anatomical  changes 
vainis,  Adams  and  Hiiter-"^  have  shown  1 
sential  abnormity  in  the  contlguration  of 
geration  in  the  ftBtus,  as  it  ^vere,  of  the  fc 
joints  met  with  in  the  adult.^"^  Kochei 
shown  that  not  only  are  the  talus  and 
cated,  but  that  all  the  bones  of  the  fcarsj 
the  changes  which  are  characteristic 


Orthopedics  and  Orthcpedic  Surgery. 


831 


Fio.  sea,  --  Talus 
from  an  Ifl-monthij- 
old  Chilli  witli  Pea 
Varus,    (Parker. J 


On  considerin;2r  thest-  coogr<?tiital  alterations,  we  find  not  only  the 
bones  and  joint  surface  altered,  but  also,  not  infrequently^  ab- 
noi'inal  changes  in  the  lower  and  even  in  the  upper  extremity. 
In  the  talus  there  is  a  constant  characteristic  defonnity, 
its  neck  bein^  lengthenc^d  in  an  oblique  direction  inward 
{vide  ¥\^.  380). 

While  in  the  new-boni  the  normal  obliquity  of  the  talus  is 
38"*,  that  is  to  say,  the  sairittal  axis  of  the  talus  forms  an 
ang-le  of  38''  with  a  line  drawn  |>arallel  with  its  external  border 
(Fig.  282),  and  wiiile  in  the  adult  this  angle  only  amounts  to 
10.65°,  in  case  of  congenital  pes  varus  the  angle 
is  49,6'',  the  maximum  being  04"^,  and,  in  conse- 
quence, as  Parker  has  shown,  the  talus  bears  a 
strong  resemblance  to  that  of  the  ape,  in  w^hom 
the  foot  possesses  great  range  of  motion  in  the 
sense  of  inversion  and  of  supination. 

The  whole  body  of  the  talus  is  flattened.  It 
is  sharply  cut  off  backward  like  a  wedge  and,  as 
a  rule,  it  is  flexed  on  the  plantar  surface  of  the  foot.  The 
talo-crural  joint  has  lost  the  character  of  a  hinge-joint  and 
approximates  that  of  an  ampbiarthrosis,  Th€  trochlear  sur- 
face projects  backw^ard  nearly  or  entirely  to  the  postei'ior  bor- 
der of  the  low^er  joint  surface;  ante- 
riorly this  surface  is  w^orn  down,  the 
internal  articular  facet  is  scarcely 
recognizable,  and  that  which  articu- 
kites  with  the  external  malleolus  is 
pushed  forward.  The  head  of  the 
talus  is  directed  a  trifle  downward, 
forming  an  angle  of  GS""  with  the  axis 
of  the  talus,  instead  of  one  of  45°  as 
in  the  new-born. 

The  articular  surface  of  the  head 
Flo.  28a.-«pTbeCaicaiieu»,Pt«  of  the  talus  points  inward  and  occa- 
vums  atone  Year;  &  the Dik-a-  gionally  it  is  divided  into  two  apposed 

neus,  ^omial.  in  ihf  New-born;  ^  y        *  i       i  > 

c,  the  c^tiaiieuji,  Pt^  vania  In  tho  faccts,  of  which  the  internal  alone  is 
Wew-boni.  jj^  contact  with  the  navicular  bone, 

the  other  being  only  covered  with  a  thin   layer  of  cartilage 
and  by  the  elongated  ligaments. 

The  calcaneus   (Fig.    283)   is  sharply  rotated    internally 
mider  the  talus,  its  tuberosity  is  directed  toward  the  fibula, 
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sole  appeal^  nicked  (Fig.  273),    In  the  upi 
is  considerable  J^pace  between  the  sole  and  U 


Fio,  27Sw— Pmnlytic  Pes  C«vu»  in  a  Oirl  of  H.       Flo.  J7B.— ft 

ye 

ag^^ravated  cases  the  indi\idual  walks  only 

the  ends  of  the  metatarsal  bones.    Callositiei 
form  and  ^ve  rise  to  great  pain  and 
inability  to  walk. 

In  talipes  plantaris,  a  number  of 
the  universal  club-foot  apparatuses 
to  which  we  have  referred  may  be 
used.  One  of  the  most  useful  appli- 
ances is  that  of  Bigg-  {Fig.  275).  It 
consists  of  a  steel  sole  strapped  to  the 


Fia.  274,— Foot  of  a  Chinese  from  a  PrepAm-  ^H 

tiuti  in  the  nunterian  Museutii.  *  ^^| 

foot  and  which  may  be  straightened  out  by  i 
By  means  of  tenotomy,  esi>ecial!y  by  secti 
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fascia  and  of  the  muscles  of  the  sole  of  the  foot,  the  treatment 
of  pes  cavus  may  be  materially  altered.  Where  the  fascia 
may  be  felt  as  a  tense  band  it  must  be  incised  subcutaneously. 

Where  we  are  not  dealing  with  single  tense  bands,  the 
muscles  and  fascia  must  be  severed  until  the  deformity  can  be 
corrected,  as  has  been  done  in  cases  recorded  by  Schede  and 
others,  and  the  wound  should  then  be  treated  antiseptically. 
We  may  thus  assure  a  good  result. 

After  tenotomy  Bauer  applies  a  boot  with  an  iron  heel 
and  makes  vertical  pressure  on  the  dorsum  of  the  foot  through 
the  double  screw  which  he  has  deviled.  He  was  thus  enabled 
to  cure  a  case  of  eighteen  years'  standing. 

Pes  planus  (splay  foot,  pied  plat,  spurious  valgus,  platte 
fuss)  must  be  sharply  differentiated  from 
flat  foot  (plattftiss)  since  in  case  of  this  de- 
formity the  relation  between  the  navicular 
bone  and  the  caput  tali  is  not  altered,  while 
in  pes  valgus  the  head  of  the  astragalus  pro- 
jects inward  over  the  navicularis.  In  splay 
foot  the  most  essential  feature  is  the  lack  of 
arch  to  the  sole  and  of  the  external  curva- 
ture of  the  foot.    Pronation  is  not  present. 

The  foot  of  the  new-bom  is  always  flat 
and  we  may  consider  pes  planus  the  outcome 
of  absence  of  that  phase  in  growth  which 
leads  to  the  arching  of  the  foot. 

Pes    planus  is   further  characteristic   of  F10.276. 

many  African  tribes.  The  Jews  also  have  a  splay  foot.  Re- 
laxation of  the  ligaments,  etc.,  is  said  to  be  a  cause  of  pes 
planus. 

The  foot  is  markedly  broadened  and  flat,  without  the  pro- 
jection of  the  head  of  the  talus  which  is  characteristic  of  val- 
gus. The  arching  of  the  sole  is  lacking  and  the  bones  of  the 
tarsus,  as  in  case  of  valgus,  rest  on  the  ground.  The  prona- 
tion phenomena  are  wanting.  Whether  splay  foot  tends  to 
become  valgus,  as  some  writers  have  claimed,  or  not  is  ques- 
tionable. Treatment  is  usually  not  requisite.  Occasionally 
elastic  adjuvants  are  called  for. 

Some  writers,  Emmert  '•  for  example,  differentiate  the  broad 
foot  (breitfuss)  (Fig.  276),  where  the  anterior  portion  of  the 
bones  of  the  middle  foot  are  broadened  out  from  abnormal 
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leng-th  of  the  transverse  lignmeiits.     The  function  of  the  foot 
is  not  atfected*    This  condition  may  coexist  witli  splay  foot. 
Pes  FarM.s*"Under  the  tenti  pes  varus  {Klunipfns:^,  pied 


VjinjH  id  u  Man  ff  :ii 


hot  varus,  supination  contracture,  adduction  contracture)  is 
imdei'stood  that  deformity  where  the  foot  deviates  inward 
from  its  longitudinal  axis,  is  supinated  and  usually  adducted. 
The  apex  of  the  foot  is  directed  inwaixi,  the  sole  is  cui^veti  in- 
ward, the  internal  border  of  the  foot 
is  lifted  from  the  ground  and  theextw- 
nal  boiler  is  depressed  (Fi^.  277), 

As  a  rule,  the  talo-tarsal  joint  is  not 
alone  implicated,  but  the  talo-crural 
I  join t  as  well.  The  foot  is  pla ntar  flext»d, 
that  IS  to  say,  its  apex  is  sunken,  form- 
ing: a  pt^s  eqnino-varus,  not  a  pure  jies 
varus*  To  this  deformity  Henke  ^ve 
Fig  sr78.-iDr«ittte  p*.  Vaniii.   ^^^  ^^^^^  ^^^  ^^^  j^^^^^^g  adduct  us^nllexui^ 

In  all  small  children  there  exists  a  tendency  to  the  varus 
position  of  the  foot,  and  we  may  say  that  this  is  the  normal 
position  in  the  fetus  and  that  later,  as  a  result  of  the  at- 
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tempts  at  walking,  etc.,  the  varus  changes  into  the  normal 
position. 

Pes  varus  is  the  most  frequent  of  all  the  congenital  deform- 
ities. Adams,  in  764  cases  of  contracture  of  the  foot,  found 
the  varus  type  668  times;  in  999  cases  of  non-congenital  de- 
formity, equino-varus  occurred  162  times  and  pes  varus  60 
times.  Out  of  800  to  1000  men  we  may  expect  to  find  one  in- 
stance of  i)e8  varus.  The  deformity  affects  most  frequently 
males,  it  is  ordinarily  bilateral  and  when  unilateral  the  right 
foot  is  implicated  by  preference  (Roberts  *),  although  Dieffen- 
bach  '^  claims  the  reverse. 

We  may  differentiate  a  number  of  degrees  of  this  deform- 
ity. It  was  formerly  customary  to  make  five  divisions,  but 
to-day  the  following  three  forms  are  dif- 
ferentiated : 

1.  Where  the  foot  can  still  be  brought 
into  the  normal  position  and  the  angle 
between  the  foot  and  the  lower  extremity 
is  greater  than  90**; 

2.  Where  correction  is  not  possible  to 
such  a  degree,  the  foot  being  drawn  more 
internally.  There  then  exists  contracture 
of  the  tendons  and  fascia; 

3.  Where  it  is  impossible  to  correct  the 
deformity  manually,  the  foot  being  at  an 
acute  angle  with  the  inner  surface  of  the 
lower  extremity,  all  the  tissues  on  the 
inner  side  being  shortened. 

A  division,  according  to  etiolog^^  into  congenital  and  into 
acquired  pes  varus  is  preferable.  In  the  congenital  variety, 
the  deformity  is  due  to  a  primary  change  in  the  bones,  in  the 
squired  form  the  causal  factor,  in  general,  lies  outside  of 
the  bones,  the  majority  of  cases  being  dependent  on  paralysis, 
either  peripheral  or  central,  and  this,  secondarily,  leads  to 
deformity  of  the  bones.  The  cause  is  rarely  to  be  sought  in 
spastic  or  inflammatory  conditions  or  in  trauma  which  has 
left  lasting  changes  in  the  bones  or  the  joints  of  the  foot  and 
lower  extremity  (the  traumatic  pes  varus). 

Congenital  pes  varus  depends  on  abnormal  shape  and  posi- 
tion of  the  separate  bones  of  the  foot  and  of  the  joints,  and 
various  explanations  have  been  offered  as  to  the  cause  of  the 


Fio.  279. -Paralytic  Pes 
Varus  in  an  Early  Stage. 
Young  Uirl  of  9. 


830 


Orthopedics  and  Ortlwpedu  Surgery. 


deformity,  Esricht  ^*  consklercd  the  deformity  the  result  of  a 
persistence  of  the  curvature  of  the  foot  which  noniially  exbts 
at  a  certain  staj^e  of  fetal  development;  othera  believe  it  du€ 
to  abnormal  position  of  the  foetus  in  ntero^  claiming  that  the 
bones  and  joints  of  the  foot,  bein^  subjected  to  pressure,  are 
forced  to  maintain  the  varus  position,  and  that  this  in  the 
course  of  fetal  development  becomes  exa«r|^erated  (KcK^her**). 
This  pressure  is  not  always  due  to  the  fact  alone  that  the 
liquor  amnii  is  deficient  in  amount,  for  in  a  case  recorded  by 
Kocher  the  deformity  existed  in  a  very  early  period  of  fetal 
life.  Indeed,  the  observations  of  Liickey  Yolkmann,  Kocher, 
Parker/^  and  Roser  render  it  doubtful  if  Martin's  view  in  re- 
gard to  the  effect  of  uterine  pressure  be  corroct.    In  many 


Fio,  «80.-Itifiuitile  Peg  Varus,  ttie  Talus  beln^ 
Exposed, 


Fni.  aai.-T^lUA  of  tlie  Konni2 
Adialt. 


instances  it  seems  that  pes  varus  may  develop  in  the  lat^ 
stages  of  pregTiancy.  Parker  and  Shattuck  have  found  the 
caput  tali  divided  into  two  apposed  facets,  the  one  of  wldch 
had  degenerated  from  the  fact  that  it  had  not  been  used,  and 
this  would  seem  to  point  to  extensive  capacity  for  motion  of 
the  feet  in  early  fetal  life. 

As  regards  the  anatomical  changes  •»  in  congenital  pes 
varus,  Adams  and  Hiiter^  have  shown  that  there  exists  e^ 
sential  abnormity  in  the  conflgruration  of  the  bones,  an  exiig- 
genition  in  the  foetus,  as  it  were,  of  the  form  of  the  bones  and 
joints  met  with  in  the  adult.^^  Kocher^  in  particular,  has 
shown  that  not  only  ai\?  the  talus  and  the  calcaneus  impli- 
cated, but  that  all  the  bones  of  the  tarsal  joint  take  part  in 
the  changi?s  which  are  chamcteristic  of  congenital  pes  vania. 
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On  considering:  these  congenital  alterations,  we  find  not  only  the 
bones  and  joint  surface  altered,  but  also,  not  infrequently,  ab- 
normal changes  in  the  lower  and  even  in  the  upper  extremity. 

In  the  talus  there  is  a  constant  characteristic  deformity, 
its  neck  being  lengthened  in  an  oblique  direction  inward 
{vide  Fig.  280). 

While  in  the  new-bom  the  normal  obliquity  of  the  talus  is 
38°,  that  is  to  say,  the  sagittal  axis  of  the  talus  forms  an 
angle  of  38°  with  a  line  drawn  parallel  with  its  external  border 
(Fig.  282),  and  while  in  the  adult  this  angle  only  amounts  to 
10.65%  in  case  of  congenital  pes  varus  the  angle 
is  49.6°,  the  maximum  being  64°,  and,  in  conse- 
quence, as  Parker  has  shown,  the  talus  bears  a 
strong  resemblance  to  that  of  the  ape,  in  whom 
the  foot  possesses  great  range  of  motion  in  the 

,*  ^     ,      .  .       X-  Fio.  282. -Talus 

sense  of  m version  and  of  supmation.  fromanis-month*. 

The  whole  body  of  the  talus  is  flattened.  It  <»<*  chii^  ^^^  ?«• 
is  sharply  cut  off  backward  like  a  wedge  and,  as  *™*'  ^  ^  ^^'^ 
a  rule,  it  is  flexed  on  the  plantar  surface  of  the  foot.  The 
talo-crural  joint  has  lost  the  character  of  a  hinge-joint  and 
approximates  that  of  an  amphiarthrosis.  The  trochlear  sur- 
face projects  backward  nearly  or  entirely  to  the  posterior  bor- 
der of  the  lower  joint  surface;  ante- 
riorly this  surface  is  worn  down,  the 
internal  articular  facet  is  scarcely 
recognizable,  and  that  which  articu- 
lates with  the  external  malleolus  is 
pushed  forward.  The  head  of  the 
talus  is  directed  a  trifle  downward, 
forming  an  angle  of  65°  with  the  axis 
of  the  talus,  instead  of  one  of  45°  as 
in  the  new-bom. 

The  articular  surface  of  the  head 
Fiow  281-0,  The  caicanetu.  Pes  of  the  talus  points  inward  and  occa- 
vsni.  stooe  Year;  Mhe  Galea-  gionally  it  is  divided  into  two  apposcd 


,  Normal,  in  the  New4x>m;  ,       ,        . 

€,  the  ok^TMWM.  Pw  Varus  in  the  faccts,  of  which  the  mtcmal  alone  IS 
Kew4»om.  j^  coutact  witb  the  navicular  bone, 

the  other  being  only  covered  with  a  thin  layer  of  cartilage 
and  by  the  elongated  ligaments. 

The  calcaneus  (Fig.    283)  is  sharply  rotated    internally 
under  the  talus,  its  tuberosity  is  directed  toward  the  flbula^ 
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and  the  abnormal  height  of  its*  auterior  process  is  esipecially 
striking',  as  also  the  oblique  slanting  of  the  upper  joint-sur- 
face. The  siistentacuhim  tali— the  apparatus  which  checks 
supination  (Huter)  and  which  in  the  new-bom  is  much  deeper 
than  in  the  adult — is  lacking.  The  articular  surface  for  the 
cuboid  is  situated  on  the  median  side  and  the  longitudinal  axis 
of  the  calcaneus  is  curved  so  as  t^o  be  concave  internally  and 
the  anterior  process  and  tubercle  of  the  bone  point  inward. 

The  cuboid,  seen  from  above,  is  quadrilatei^al  rather  than 
triangular  in  shape,  and  this  is  due  to  the  increased  lateral 
growth  where  the  elfects  of  pressure  are  wanting.  The  navic- 
ular bone  lies  to  the  inner  side  of  the  caput  tali  and  the  long!- 
tudinal  axes  of  these  bones  are 
rather  panillel  than  at  a  right  f 
angle. 

The  lower  extremity    is   fre- 


I 


]  9 

Flo.  284-— The  CulwlcL     I,  Normal  at  Two 
Years;  2,  Pes  Varus  (One  Year). 


Fta.  2e5.^P<?«  Vanu  la  ati  Aduiu 


quently  twisted  inwanl  at  its  lower  portion,  and  the  end  of 
the  fibula  projects  forward. 

The  ligaments  are  altered  in  accordance  with  the  change 
in  position  and  in  form  of  the  bones.  The  intenial  lateral^  the 
plantar,  calraneo  fibular  and  talo-navicular  ligaments  are 
shortened*  and  the  t*xternnl  ligaments  ai^  stretcht>d» 

The  muscles  retain  their  normal  relations.  Even  afterf 
section  of  the  muscles  and  ligaments,  entire  it?position  is  not 
possibh'.  The  tendons  are  altered  in  their  relation  to  the 
hones.  The  tendon  of  the  peroneus  longus,  for  inst^nci% 
forms  a  groove  on  the  external  and  under  surface  of  the  cal- 
caneus* In  a  single  instance  Roser  found  a  sesamoid  hone  in 
the  tendon  of  the  tihiahs  posticus,  in  its  course  between  the 
internal  malleolus  and  the  first  cuneiform  bone.  Similar 
chaujqres,  in  the  main,  are  found  in  all  cases  of  pes  varus  In 
infants,  and  the  feet  are  in  a  position  of  supination,  Wl'  refer, 
in  this  connection,  to  Kocher's  description  of  p<»s  varus  In 
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infants  of  one  year  and  of  three.    The  soles  of  the  feet  may  be 
approximated  hke  cymbals. 

The  anatomical  changes  in  congenital  pes  varus  of  adults 
are  of  a  still  higher  degree  than  in  children,  and  they  are 

marked  especially  by  the  forma- 
tion of  new  and  abnormal  facets. 
The   internal    malleolus    is   less 
[.^^■^^^■■Sl^l^fti,        prominent,  shorter  and  rounder, 


Fko.  988.— Talus  of  an  Adult. 


Fio  287.— Talus  of  an  Adult  with  Pes  Vanu. 


and  a  joint  is  often  found  between  it  and  the  navicular  or 
even  the  cuneiform  bones.  The  groove  for  the  tendon  of  the 
tibialis  posticus  is  very  shallow.  The  bones  are  not  of  nor- 
mal size  and  thickness,  but  they  are  rather  osteoporotic  and 
fatty,  and  the  two  posterior  bones  of  the  foot  are  most  mark- 
edly altered. 

The  talus  is  more  slender  and  longer,  the  trochlea  is,  pos- 
teriorly, only  partially  covered  with 
cartilage  and,  anteriorly,  it  is  divided 
by  a  transverse  line  (Fig.  288).  The 
lateral  joint  surfaces  are  unequal.  That 
for  the  fibula  is  sharply  pushed  for- 
ward against  the  neck  of  the  talus,  it 
is  larger  and,  at  the  posterior  border 
of  the  trochlear  articular  surface,  it  is 
divided  into  a  triangular  surface.  The 
articular  surface  for  the  tibia  is  gen- 
erally very  small.  The  caput  tali  Is 
ill-developed,  misshapen,  and  frequently  carries  two  facets,  of 
which  the  external  is  not  covered  by  cartilage  and  the  inter- 
nal articulates  with  the  navicular  bone  (Fig.  288). 


Fio.  2W.— Pen  Varus  flinfstr.  The 
Talus  and  Scaphoid.  (Adams.) 
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The  calcaneus  is  altered  in  shape  and  position;  its  longitu- 
dinal axis  is  curved  with  median  concavity;  its  upper  articu- 
lar surface  is  flattened  in  the  centre  and  so  sharply  pushed 
inward  that  it  does  not  reach  the  eminence  of  the  bone 
(supination  position).  The  anterior  portion  is  lon^r  and 
iigher  and  springs  forward  a  trifle.  The  tuberosity  projects 
upward  and  lies  just  behind  the  fibula.  The  upper  surface 
of  the  calcaneus  lies  in  contact  with  the  posterior  border  of 
the  articular  surface  of  the  tibia,  so  that  in  severe  cases  the 
OS  calcis  seems  to  belong  to  the  joint  of  the  foot.  The  articu- 
lar surface  for  the  cuboid  may  be  displaced  entirely  toward 
the  centre. 

The  navicularis  is  also  altered  in  form  and  in  position.  It 
is  shaped  like  a  double  wedge,  the  central  portion  having  a 
lesser  sagittal  diameter  and  being  flattened  like  a  wedge 
downward.  The  bone  is  frequently  displaced  under  the  in- 
ternal malleolus  and,  as  a  rule,  articulates  with  it  by  a  facet, 
as  though  it  had  been  drawn  into  the  assumed  position  by  the 
action  of  the  tibialis  posticus. 

The  cuboid  is  displaced  to  the  same  extent  inward;  it 
overlaps  two-thirds  of  the  articular  surface  of  the  calcaneus 
and  is  connected  with  it  by  the  stretched  ligaments.  Its 
transverse  diameter  is  ordinarily  increased,  is  more  quadrilat- 
eral in  shape,  its  external  surface  is  more  convex.  In  a  case 
observed  by  Noble  Smith,  the  enlargement  of  the  cuboid 
seemed  to  be  the  chief  cause  of  the  deformity. 

The  cuneiform  bones  are  directed  from  above  backward* 
They  are  not  vertical  and  are  more  behind  than  near  one  an- 
other. The  ligaments  and  the  tendons  are  adjusted  to  the 
changes  in  the  bones.  Boser^  found  a  sesamoid  bone  in  the 
tendon  of  the  tibialis  posticus  where  it  extends  between  the 
internal  malleolus  and  the  flrst  cuneiform  bone. 

In  regard  to  the  external  appearances  of  congenital  infan- 
tile pes  varus  (Figs.  289-391),  the  tarsal  joint  is  bent  inward 
and  shortened,  the  anterior  portion  of  the  foot  is  directed 
more  to  the  front  and  the  sole  more  backward;  the  internal 
border  of  the  foot  looks  upward  and  the  external  downward; 
the  heel  appears  very  small  and  frequently  assumes  an  almost 
vertical  position.  The  internal  malleolus  is  not  as  prominent, 
the  external  projects  markedly. 

In  very  aggravated  cases,  the  angle  formed  between  the 
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foot  and  the  lower  extremity  is  an  acute  one;  the  longitudinal 
axis  of  the  foot  lies  more  to  the  front;  occasionally  the  foot 
is  shortened  and  there  exists  a  deep  transverse  depression  in 
the  sole,  due  to  rig-id  contracture  of  the  plantar  fascia. 


Figs.  280.  290  and  291.— Various  Grades  of  Infantile  Pes  Varus. 


As  we  have  stated,  as  the  result  of  the  action  of  weight 
the  form  of  the  foot  is  essentially  changed.  Since  this  action 
is  not  on  the  arch  of  the  foot  but  on  its  external  border,  and 
the  foot,  in  consequence,  becomes  greatly  supinated,  the  indi- 
vidual soon  walks  on  the  dorsum  of  the  foot. 

When  we  meet  in  the  adult  with  pes  varus  which  has  not 
been  subjected  to  suitable  treatment,  the  foot,  in  aggravated 


Fio.  808.— Congenital  Pes  Varus  in  a  Man 
of  26 


Fio.  893.— The  Same,  Seen  Posteriorly. 
(Adams.) 


instances,  looks  like  a  club;  the  sole  points  upward  and  back- 
ward, the  dorsum  forward  and  downward;  the  decrease  in 
length  is  the  outcome  of  atrophy;  the  heel,  which  is  drawn 
upward,  is  small,  the  skin  tense;  on  the  dorsum  of  the  foot  a 
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thick  club-like  callosity  has  developed,  the  subcutaneous  cellu- 
lar tissue  being  infiltrated  and  containing  a  bursa  (Figs.  277, 
294). 

The  anterior  and  posterior  portions  of  the  sole  of  the  foot 
are  separated  by  a  deep  transverse  groove;  a  second  longitu- 
dinal groove  divides  the  sole  into  two  halves  (Fig.  293),  and 
these  grooves  are  characteristic  of  congenital  pes  varus,  for 
they  are  not  marked  or  are  entirely  absent  in  the  acquired  form 
(Adams). 

As  a  result  of  the  great  atrophy  of  the  muscles,  the  calf  of 
the  leg  is  effaced,  the  limb  Idoking  like  a  cylindrical  stilt.  The 
length  of  the  extremity  is  occasionally  diminished,  and  the 

appearance  suggests  the  leg  of  an 
animal,  whence  the  popular  names 
"  cow-foot "  "  devil^s  foot,*'  etc. 

In  severe  instances,  not  only  is 
the  foot,  but  the  lower  extremity, 
the  knee,  and  upper  extremity  are 
also  turned  inward,  and  in  order  to 
make  measurements  it  is  necessary 
to  remember  that  the  patient  masks 
in  part  the  inward  rotation  of  the 
lower  extremity  by  an  outward  ro- 
tation of  the  femur.  "The  real 
inward  rotation  is,  as  a  rule,  much 
greater  than  the  apparent"  (J. 
Wolff)  and,  in  order  to  determine 
it,  the  legs  must  be  placed  with  the  patella  exactly  in  front, 
or,  when  the  individual  is  recumbent,  looking  directly  upward. 
Thus  this  rotation  is  eliminated. 

Acquired  pes  varus  may  be  the  outcome  of  a  number  of 
causes: 

1.  Disturbances  of  the  nerves,  unequal  muscular  traction ;  2. 
Traumatism. 

The  majority  of  instances  of  acquired  varus  are  certainly 
paralytic,  the  sequela  of  infantile  paralysis  of  central  origin, 
and,  ordinarily,  pressure,  etc.,  leads  to  the  formation  of  an 
equino- varus.  In  its  inception  we  are  not  dealing,  as  in  con- 
genital varus,  with  a  primarily  deformed  foot,  but  only  with  a 
certain  degree  of  deviation  from  the  normal  shape.  As  the 
result  of  use  of  the  foot,  the  acquired  pes  varus  assumes  simi- 


Fio.  294.— Pes  Varus  in  a  Man  of  30. 
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lar  appearances  to  the  congenital.  Less  fi'equently  the  ac- 
quired variety  may  be  traced  to  spasmodic  affections,  such  as 
contraction  of  the  supinators.  An  instance  of  this  is  the  ac- 
quired pes  varus  hystericus. 

Traumatism  may  lead  to  pes  varus  throug-h  unequax  mus- 
cular traction.  Thus,  an  injury  to  the  peroneal  nerve  may 
cause  paralysis  of  the  pronator  muscles,  and,  in  consequence, 
the  supinators  obtain  control  over  the  foot.  In  the  majority 
of  instances  of  traumatic  varus,  the  cause  is  to  be  found  in 
direct  changes  in  the  affected  bones,  as,  for  example,  disloca- 
tions of  the  tarsal  joints,  fractures  of  the  tibia,  of  the  internal 
malleolus,  of  the  talus,  etc.  Diseases  of  the  bones,  in  particu- 
lar partial  necrosis,  may  result  in  varus.  Bartels  has  re- 
ported an  instance  following  on  osteo- 
myelitis and  sequestrotomy.  Cicatricial 
contraction  from  burns  on  the  inner  side 
of  the  ankle-joint  is  a  rare  cause. 

The  anatomical  changes  differ  greatly 
according  to  the  degree  of  the  varus.  As 
a  rule,  we  find  arrested  growth  and  an 
atrophy  affecting  all  the  tissues.  Essen- 
tial deformity  of  special  bones  is  less 
marked  than  in  the  congenital  form.  The 
talus,  especially,  I'etains  to  a  greater  or 
less  degree  its  normal  shape,  the  calca- 
neus its  sagittal  direction.  The  alterations 
are  chiefly  in  the  joints,  leading  to  the  so-called  subluxations. 

The  atrophy  of  the  muscles  and  of  the  tendons  is  quite 
marked.  The  external  appearances  of  acquired  pes  varus  are 
less  characteristic  than  those  of  the  congenital  form.  The 
general  atrophy,  especially  in  the  paralytic  forms,  is  striking 
(Fig.  279).  The  lower  extremity  resembles  a  thin  stick.  The 
bony  projections  on  the  dorsum  of  the  foot  and  the  depressions 
on  the  plantar  surface  are  lacking.  As  a  rule,  the  deformity 
is  not  a  rigid  one.  In  paralj-tic  cases  the  livid  color  and  the 
coolness  of  the  entire  extremity  are  striking. 

As  for  the  influence  of  pes  varus  on  the  individual,  DiefTen- 
bach  has  said,  with  truth,  that  the  deformity  is  a  greater 
affliction  than  the  loss  of  a  limb.  From  early  childhood  to  the 
grave  it  is  a  lasting  source  of  bitter  complaint.  The  individ- 
ual considers  it  a  disgrace  to  have  been  thus  brought  into  the 


Fia.  295.— Aggravated  Pes 
Varus. 
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world.    According  to  the  degree  of  the  deformjtr,  locomotlSr' 
is  more  or  less  interfered  with;  in  bilateral  instances,  wht^re 
in  walking  the  toes  are  in  contact,  the  individual  progi'esses  as  ] 
though  he  weiH?  on  stilts.     The  deformity  cannot  be  conce^iled 
by  the  most  expertly  constructed  shoe,  and  these,  usuall^v 
resemble  a  hoof  (Fig.  296). 

The  difficulty  in  locomotion  oft^n  causes  these  Individuals 
to  resort  to  work  w  hich  may  be  accomplished  in  the  sitting 
posture  (tailors,  etc).  Diellenbach  has  pointed  out  that  many 
patients  on  being  cured  seek  more  active  occupations. 

The  special  diagnosis  of  the  individual  form  depends  on  the 
appearance  of  tJie  posterior  segment  of  tlie  tarsus,  on  the  n>- 
hition  of  the  heel  to  the  malleoli,  on  the  distance  of  the  apex 

of  the  external  malleolus  from  the 
plantar  surface  of  the  calcaneus. 

The  clinical  course  of  congenital 
pes  varus  is  the  foUowmg:  With 
Llie  fli^t  attempts  at  walking  tlie 
i^^xternal  border  of  the  foot  alone 
touches  the  ground.  The  dowTi- 
ward  weight  does  not,  as  is  normal, 
cause  inci^ased  pronation,  but  su- 
lii  nation  of  the  foot.  Gradually 
the  dorsal  surface  server  the  pur- 
pose of  locomotion,  and  as  development  increases,  this  per- 
vei*se  tendency  is  exaggerated,  the  ligaments  and  the  musclesi 
adjusting  themselves  to  the  abnormal  relation  of  the  bones. 

On  tlie  doi^al  surface  of  the  foot  callosities  and  subcutane- 
ous bursas  form,  particularly  over  the  projecting  anterior  pro- 
cess of  the  calcaneus.  Not  infrequently  these  Viuime  lK*coma 
inflamed  and  suppui^ate,  thus  adding  to  the  sulTeiin^  of  tho 
unfortunate  individual. 

The  muscles  of  the  foot  and  of  the  lower  extremity,  which 
are  not  used  by  the  chib-footed  in  walking,  gradually  atraphy» 
even  though  at  birth  they  were  normal*  and  thus,  at  the  out- 
set,  unequal  muscular  traction  is  at  work — a  factor  which  in 
case  of  unilateral  pes  varus  is  especially  marked  in  the  calf 
(Fig.  339) ;  at  times  a  marked  shoilening  of  the  affected  limb 
may  be  determined. 

The  therapeutic  indication  in  caae  of  i>es  varus  in  to  con- 
vert the  supination  position  into  that  of  pronation.    Formerly 
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it  was  the  custom  to  defer  treatment  of  congenital  varus  until 
the  child  was  a  year  or  more  old.  Unquestionably  it  is  wiser 
to  resort  to  treatment  as  early  as  possible,  even  in  the  first 
week  of  the  child*s  life,  particularly  since  J.  Wolff  has  shown 
that  the  child's  foot  grows  very  rapidly  during  the  first 
months  of  its  existence,  and  that  therefore  the  elements  which 
interfere  with  correction  concomitantly  increase.  This  view 
is  in  accord  with  that  of  Albert,  Kocher,  Konig,  Margary, 
Mensel,  Sayre,  Vogt,  and  others. 

In  the  new-bom,  of  course,  it  cannot  be  a  question  of  com- 
plicated apparatus  and  bandages.  We  may  attain  our  aim  by 
means  of  suitable  manipulations,  traction  into  the  normal 
position,  that  is  of  pronation  and  dorsal  flexion,  especiaUy 


Fio.  807.— Manual  Correction  of  Pes  Varus.  Fig.  296.— Correction  by  Bandage. 

when,  in  addition,  we  maintain  the  obtained  result  by  small 
splints.  Thus,  in  a  few  weeks,  an  aggravated  club-foot  may 
be  almost  entirely  cured. 

The  manipulations  should  be  resorted  to  frequently  and 
the  mother  may  readily  be  taught  to  perform  them.  The 
lower  extremity  should  be  steadied  by  one  hand  and  the  other 
should  grasp  the  foot  and  endeavor  to  carry  it  into  a  position 
of  pronation  and  of  dorso-flexion  and  to  maintain  it  in  such 
position  for  a  few  minutes  (Fig.  297). 

During  the  night,  and  occasionally  during  the  day,  the  foot 
should  be  held  by  a  small  splint  and  bandage  in  a  position  as 
much  opposed  to  the  faulty  one  as  possible.  Splints  of  various 
material,  sticking  plaster,  and  the  ordinary  bandages  are  at 
our  disposal  for  this  purpose  (Fig.  298), 
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In  Mellet's  '*  Manual ''  there  are  tabulated  150  cases  of  pes 
varus  cured  by  manipulation  and  bandages. 

Formerly  it  was  customary  to  treat  congenital  club-foot  in 
two  stages:  First  to  convert  the  varus  into  an  equinus  by 


Fia.299.  Fio.  800.  Fio.  801.  Fia.  802. 

Treatment  of  Fes  Varus  in  Two  Stages.   (After  Adams.) 


means  of  an  external  wooden-splint  to  which  the  foot  was 
bandaged  (Fig.  300),  and  next  to  restore  the  foot  to  the  nor- 
mal by  tenotomy  (Fig.  302). 

In  Fig.  300  is  shown  the  application  of  the  splint  to  the 
foot  and  in  Fig.  302  the  result.  Adams  ^  recommends  a  sim- 
ple, infantile  varus  splint  which  consists  of  a  splint  for  the 
upper  extremity,  of  one  for  the  lower  with  a  joint  at  the  knee, 
of  a  foot-piece  provided  with  an  endless-screw  mechanisnu 


Fio.  303. 


Fio.  304.  Fio.  805. 

Vogt's  Club-foot  Felt  Splint. 


Splints  constructed  of  the  following  materials  may  be  used: 
metal,  pasteboard,  leather  (Paraeus,  MacEwcn),  silicate  of 
soda  and  pasteboard  (Vogt),  rubber  (Lorinser).     Felt  splints 
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are,  after  pasteboard,  the  best,  and  the  relatives  of  the  little 
patient  should  be  instructed  how  to  apply  them.  In  the  in- 
fant, splints  and  manipulations  are  the  chief  means  of  treat- 
ment, for  permanent  bandagres  cannot  be  utilized  owing  to  the 
fact  that  they  become  so  quickly  soiled.  When  the  foot  has 
been  plac^  in  the  desired  position,  the  parents  may  be  taught 
to  apply  the  felt  splint,  and  the  case,  therefore,  does  not  re- 
quire the  constant  supervision  of  the  physician. 

Vogt  shapes  the  felt  as  is  represented  in  Fig.  303,  forming 
a  posterior  splint  and  two  overlapping  portions  which  make 
the  foot-piece.  Konig  prefers  an  internal  lateral  splint 
modelled  as  is  represented  in  Fig.  307  and  applied  as  in  Fig. 
308.  The  foot  is  maintained  in  correct  posi- 
tion by  means  of  a  roller  flannel  bandage. 

When  the  skin  of  the  foot  has  become 
less  tender,  that  is  to  say,  in  older  child- 
ren, then  the  methods  which  aim 
at  elastic  traction  by  sticking 
plaster  and  the  per- 
manent bandages  are 
applicable.  Strong 
plaster  (Maws'  mole- 
skin is  the  best)  should 
be  cut  into  strips 
about  one  and  one- 
half  inches  wide  and 
bound  around  the 
foot  and  leg,  drawing  the  former  into  a  position  of  pronation. 
Fischer,  Sayre,  Mensel,  and  others,  have  recommended  this 
method. 

Sayre  carries  the  plaster  strip  as  high  as  the  head  of  the 
fibula,  places  a  roller  bandage  over  it,  and,  when  he  desires 
greater  traction,  he  surrounds  the  bandage  by  a  second  strip. 
Mensel*®  envelops  the  foot  in  three  layers  of  moist  gauze, 
and,  after  this  has  dried  sufficiently,  he  applies  strips  of  plaster 
in  such  a  way  as  to  keep  the  foot  pronated.  Barwell  has  effi- 
ciently combined  elastic  traction  with  the  application*  of  mole- 
skin plaster  (\)ide  Figs.  244-246).  Forest  Willard  carries 
strips  of  cambric,  one  and  three-fourths  to  three  inches  wide, 
around  the  leg  and  foot  (Figs.  309,  a,  6)  and  connects  them  by 
an  elastic  band.  Sticking  plaster  may,  obviously,  be  also  used 
6—54 


F108.  aor  and  806.— Felt  Splint. 
(After  K0nig.) 


Fio.  aoo.— Ela«Uc  Trac- 
tion. (After  Willard.) 
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in  combination  with  silicate  of  soda,  plaster-of-Paris,  etc, 
bandages. 

When  the  child  has  Reached  the  age  of  walking,  retention 
apparatus  is,  as  a  rule,  resorted  to.  The  aim  of  apparatus  of 
this  nature  is  to  prevent  recurrence  of  supination  of  the  foot. 
Felt  splints  have  the  advantage  that  they  may  be  worn  imder 
the  clothing.  Club-foot  shoes,  of  which  we  will  speak  in  detail 
later,  answer  the  purpose  of  keeping  the  foot  pronated.  In 
its  simplest  form  such  a  shoe  consists  of  a  laced  boot  carrying 
a  flexible  bar,  with  slightly  outward  spring,  articulating  at  the 
level  of  the  ankle-joint.  We  must  emphasize  the  fact,  how- 
ever, that  club-foot  shoes  should  not  be  used  too  early,  lest 
recurrence  of  the  deformity  set  in. 

In  case  of  still  older  children,  apparatus  which  acts  by  elas- 
tic pressure  and  traction  may  be  used.  In  this  way  gradual 
correction  of  the  deformity  may  be  attained  {redressement 
continv4)y  or  else  correction  may  be  reached  at  one  sitting 
{redressement  ford).  Formerly  the  plaster-of-Paris  bandage 
was  used  almost  exclusively  in  the  treatment  of  pes  varus. 
The  foot  was  placed  in  as  correct  a  position  as  possible  in  a 
plaster  bandage;  at  the  end  of  from  one  to  two  weeks  this 
bandage  was  removed,  the  deformity  still  further  corrected 
and  a  second  bandage  was  applied,  and  so  on  until  the  normal 
position  was  acquired.  The  case  was  considered  cured  when 
the  foot  remained  in  normal  position  without  being  held  there 
and  when,  in  ascending  the  stairs  and  in  walking,  the  sole  of 
the  foot  rested  entirely  on  the  ground.  Hahn  uses  a  simple 
means  for  holding  the  foot  in  position  whilst  the  plaster 
bandage  is  being  applied,  and  yet  not  interfering  with  the 
operator.  This  is  a  T-shaped  wooden  splint  (Fig.  310)  which  is 
set  in  the  bandage.  Upward  traction  at  a  and  at  d  overcome 
the  equinus  and  inversion  position.  In  small  children,  to 
prevent  the  bandage  becoming  soiled  by  the  urine,  it  is  advis- 
able to  varnish  it  and  to  bind  its  upper  edge  with  sticking* 
plaster.  Inward  rotation  must,  as  far  as  is  possible,  be 
guarded  against,  and  such  a  tendency  may  be  overcome  by 
tying  the  feet  together  and,  at  night,  by  fastening  a  wedge* 
shaped  cushion  between  them. 

The  objection  to  the  plaster  bandage,  that  it  interferes 
with  active  and  passive  movements,  does  not  hold,  for  the 
bandage  is  changed  every  eight  to  fourteen  days,  when  an 
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opportunity  is  given  for  bettering  the  position  of  the  foot  by 
means  of  passive  manipulations. 

For  many  reasons  it  is  important  that  the  patient  should 
soon  be  enabled  to  walk  around,  and  the  ambulant  appara- 
tuses are,  therefore,  of  great  utility.  In  order  to  prevent  in- 
ward tilting  of  the  feet  in  walking,  Roser  has  recommended  a 
stirrup-shoe,  that  is  to  say  a  shoe  provided  with  an  PTshaped 
stirrup  projecting  about  one  inch  beyond  the  sole. 

In  older  children  and  in  adults,  the  indications  for  the  treat- 
ment of  club-foot  differ  somewhat.  J.  Wolff,  in  particular, 
has  resorted  to  redressement  in  stages  by  means  of  ambulant 
apparatus.    He  first  applies  three  to  four  strips  of  adhesive 


Fio.  310.— Hahn's  T-8haped  Splint. 

plaster,  after  Sayre's  method,  over  this  a  moist  bandage,  next 
a  silicate-of-soda  bandage,  and,  over  all,  a  provisional  plaster 
bandage,  the  foot  being  held  in  as  correct  position  as  possible 
while  this  bandage  is  setting.  After  the  lapse  of  a  few  days, 
the  plaster  bandage  is  removed,  a  second  silicate  of  soda  band- 
age is  applied,  and  over  this  an  ordinary  stocking  and  shoe 
are  worn. 

According  to  Wolff,  it  is  peculiarly  important  that  the  pa- 
tient should  walk  on  the  sole  of  the  foot,  that  is,  that  the  foot 
should  functionate  in  normal  position,  for  thus  the  normal 
architectural  structure  of  the  foot  will  be  regained.  Such 
should  be  the  aim  of  every  method  of  treatment  of  club-foot. 
After  very  forcible  reduction  (at  times  after  tenotomy,  etc.) 
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the  silicate-of-soda  bandage  should  be  applied  and  should  be 
worn  for  seven  to  nine  months.  In  severe  instances  of  con- 
genital club-foot,  betterment  of  position  is  attained  at  the  very 
outset  by  cutting  a  wedge-shaped  piece  out  of  the  bandage,  cor- 
recting the  position  still  further,  and  strengthening  the  bandage 
by  a  second  application  of  the  silicate.  It  may  require,  there- 
fore, eight  to  twelve  days  for  the  completion  of  the  bandage. 

We  will  now  consider  forcible  redressement  of  pes  varus 
under  anesthesia  (Konig,  Wolff)  with  after-treatment  by  a 
retention  bandage.  With  the  exception  of  very  young  chil- 
dren and  of  adults  with  very  compact  bones,  this  method  is 
suitable  for  the  majority  of  cases  of  club-foot,  congenital  as 
well  as  paralytic,  especially  in  the  developmental  stage. 
Konig  operates  as  follows :  The  projecting  external  side  of  the 
foot,  at  the  point  of  articulation  of  the  calcaneus  with  the 
cuboid  and  the  lateral  border  of  the  talus,  is  placed  against  a 
hard  surface.  An  assistant  or  one  hand  of  the  operator 
presses  the  heel  firmly  against  the  surface,  and  the  operator, 
taking  purchase  on  the  inner  side  of  the  portion  of  the  foot 
which  projects  over  the  fulcrum,  corrects  the  deformity  by  the 
weight  of  his  body.  This,  as  a  rule,  requires  two  to  three 
seances.  The  foot  is  then  surrounded  by  a  plaster  bandage  in 
order  to  secure  the  result,  and,  where  the  force  resorted  to 
has  been  great,  the  foot  is  suspended  vertically.  This  forcible 
redressement  results  in  rupture  of  ligaments,  in  fracture  of 
fragments  of  the  bone  from  the  concavity,  and  in  splintering 
of  the  bone  in  the  convexity.  Konig  prefers  this  method  to 
operations  with  the  knife,  seeing  that,  in  his  experience,  it  has 
been  followed  by  better  shape  and  function  of  the  foot. 

Instrumental  forcible  reduction  has  also  been  resort.ed  to 
and  has  been  recommended  particularly  for  instances  of  rigid 
clubfoot  in  older  children  and  in  adults.  Velpeau,  Morton, 
and  others  have  devised  apparatus  in  which  screw  pressure  is 
utilized  to  redress  the  foot.  In  Fig.  311  is  represented  the  ap- 
paratus devised  by  Kolbe,  of  Philadelphia.  The  apparatus 
consists  of  a  block  of  wood  carrj'ing  a  padded  horse-shoe  for 
the  fixation  of  the  heel.  The  foot  is  strapped  to  this  block  as 
is  represented  in  Fig.  311.  The  adduction  is  overcome  by 
the  outward  traction  exerted  through  the  screws  on  the 
eminence  of  the  tarsus  and  of  the  great  toe,  while  movements 
of  the  block  will  effect  flexion  and  e version. 
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Bradford  *^  uses  an  apparatus  provided  with  padded  cush- 
ions for  the  purpose  oC  forcible  reduction.  Two  cushions  are 
applied  on  the  inner  side  of 
the  foot  over  the  calca- 
neus and  the  metatarso- 
phalangeal joint,  and  a 
third  on  the  outer  side  a 
little  in  front  of  the  exter- 
nal malleolus.  These  cush- 
ions are  held  in  position  by 
means  of  screws,  and  by 
means  of  a  fixed  rod  in  the 
foot-piece  forcible  prona- 
tion,  supination,  plantar 
and  dorsal  flexion  are  pos- 
sible.    Bradford,  as  a  rule. 


Fw.  311.— Kolbe^t  TmctkM  Appt^rtaa. 


resorts  to  this  apparatus  after  he  has  tenet omized  the  tendo 

Achillis  and  the  plantar  fascia. 

More  gradual  forcible  redressement  may  be  affects  through 

Stillman's"  club-foot  twister,  which  is  represented  in  and 

readily  understood  from  Fig.  312. 

Before  I  proceed  to  speak  of  the  operative  measures,  I 

must  refer  to  the  various 
club-foot  machines,  which, 
as  a  rule,  are  provided  with 
lever-  and  screw -mechan- 
ism, elastic  traction  means, 
etc.  These  machines  are 
only  suitable  for  patients 
who  come  under  treatment 
m  late  childhood.  They 
cannot  be  used  during  the 
early  years  of  life,  for  then 
they  are  ill-adapted  to  the 
httle  feet,  readily  become 
inefficient,  and  may  exco- 
riate the  foot  or  induce 
Fte.suL-stfflnwn'sAppa-  Fio.  sis.-venei's  gangrene  from  pressurc. 
ntas.  Sabot.  In  general,  apparatus  of 

this  nature  is  only  suitable  for  the  second  stage  of  treatment. 

In  the  application,  great  care  must  be  exercised  that  the  foot 
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rost  thoroug-hly  on  the  sole  aiui  that  the  splint  for  thi^  lower  I 
extremity  is  exactly  adapted.    Dnlinaril^",  apparatus  of  this' 
nature  is  provided  with  means  for  dorsal  flexion,  pronation,  and 
abduction  of  the  foot,  and  also  with  a  device  for  lifting  the  ex-j 
ternal  border  of  the  foot, similar  to  that  in  Venel's  "sabot* 
w^hich  consists  of  a  w^ooden  foot-piece  and  a  lever  bar  extending 
along  the  external  surface  of  the  lower  extremity  (Fig^*  313),| 
V.  Bruns^^  has  modified  this  simple  apparatus  by  fastening  thc^ 
foot  by  a  number  of  straps  passing-  through  holes  in  the  foot* 


Fto.  815.^Stroin«yer*a  OuMooi  Shoe. 


Fia.  «1<J.— Tl»  %mmty  Apfitlcd. 


piece,  and  by  making  elastic  traction  on  the  foot  by  means  of 
rubber  tubing  extending  from  the  foot-piece  along  the  outside  *>f 
the  extremity  to  the  knee.  In  this  manner  the  foot  is  pronated. 

The  well-known  Scarpa *s  shoe  is  the  type  of  thi* 
formed  club-foot  shoes  which  have  been  devised  by  b  / 
ten,  Delpech*  Gu^rin,  Blasius,  Gixnther.  Schuh,  Martin,  and 
others.  These  shoes  differ,  however,  in  many  respects  fr«»in 
the  original  Scarpa  modeh  One  of  the  best  known  of  tli* 
many  modifications  of  the  Scai-pa  shoe  is  Little's*  The  mech- 
anism in  this  shoe  effectually  oveix;ome8  the  equinus  posttioul 
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and  prevents  plantar  flexion,  while  ofTerin^  no  obstacle  to 
dorso-flexion  (Fig.  314).  Stromeyer  modified  the  Scarpa  shoe 
"by  making  the  anterior  jwrtion  of  the  sole  movable,  and  by 
attaching:  the  screw,  c,  which  allows  of  the  external  splint,  a, 
being*  placed  in  the  desired  position.  The  spring,  6,  on  the  out- 
side of  the  shoe  effects  inversion  of  the  foot  (Figs.  315  and 
316). 

Tamplin's  modification,  as  used  at  the  London  Orthopedic 
Hospital,  consists  of  an  iron  sole,  a,  covered  with  leather;  of  a 
heel-piece,  h;  of  an  external  lateral  splint,  c,  attached  to  the 
lower  extremity  by  the  strap,  d.  The  external  spring,  A, 
everts  the  foot;  the  straps,  e  and  /,  maintain  the  heel  in  correct 


Fig.  817.— Tampljn*t  Apparatus.       Fio.  Sia— . 


Apparatus. 


Tio.  S19.— Langgaard's 
Apparatus. 


position;  the  strap,  gr,  serves  the  purpose  of  fixing  the  appa- 
ratus firmly  above  the  ankle.  Flexion  and  extension  are  reg- 
ulated b\'  the  screw,  Ar,  and  inversion  (eversion)  by  the  screw, 
/  (Fig.  317).  In  Adam's**  modification  the  strap,  e,  draws 
the  foot  outwards;  flexion  and  extension  are  obtained  by  the 
screwi  c  (Fig.  318).  In  a  later  model,  in  which  there  is  more 
direct  action  on  the  anterior  part  of  the  foot  \\ithout  the  exer- 
cise of  lateral  pressure,  Adams  inserted  three  joints  controlled 
by  screws,  one  at  the  ankle-joint,  a  second  at  the  transverse 
tarsal  joint,  a  third  at  the  tarso-metatarsal  joint.  Leather 
straps  encircle  the  upper  and  lower  extremities,  and  the  splint 
is  jointed  at  the  level  of  the  knee. 

In  Ebner^s  and  in  Langgaard's  (Fig.  319)  apparatus,  the 
sole,  c,  is  also  movable  on  the  heel-piece,  6.    In  Ebner  s  appa- 
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ratus  there  is  a  pad  which  exerts  pressure  on  the  convexity  of] 
the  foot;  in  Langgaard's,  an  endless-screw,  rf,  controls  inve 
sion  and  eversion.  In  the  Sutter-Langenbecfc 
sandal-shaped  club-foot  shoe,  the  equinus  posi^ 
lion  is  overcome  throiijs-h  a  screw,  and  thfl 
foot  may  be  pronated  and  supinat<fd  at  will  bj 


Fia.  990.— Kolbe's  Club-fcx»t 
Sho«,  for  tbe  Left  Side. 


Flos.  a2t  and  3^~Kotbe's  Clatk-fCK't  Sli< 


means  of  an  endless  screw  in  the  lower  extremity  splints    IB 
Kolbe  s  apparatus,  lateral  splints,  joint^t   at  the   knee 
carrying?  ring^,  are  used  for  fixation;  correction  is  aecompliEhe 


Flo,  8A— B&rdenheuer'a  Gub- 
foot  Shoe. 


Fia.  3M SAyiv'a  Sbot^. 


Fie.»5-]Ck>fwli%f 


by  means  of  turn-screws,  and  abduction  of  the  anterior  portioi 
of  tlie  foot  is  prevented  by  a  strap  carried  ov  er  the  metat 
sal  joint. 

In  Nelaton's  apparatus,  the  foot  may  be  broug^ht  into  an] 
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desired  position  and  it  may  be  ^rraduallx'  redressed.  In  tho 
Robert-CoUin's  apparatus  and  in  the  Heather-Big^«  the  nuH'h- 
anism  for  correction  of  the  deformity  is  posterior.  In  Busch^s 
apparatus,  the  lower  extremity  is  incased  in  leather;  two  lat- 
eral-splints are  united  behind  the  ankle-joint  by  a  nut-joint 
(enarthrosis)  which  secures  dorso-flexion  and  pronation,  while 
a  second  joint  of  a  similar  nature  in  the  sole  pennit^  ab<luot  ion 
of  the  apex  of  the  foot.  Bardenheuer's  **  club-foot  shoe  (Fi^* 
323)  allows  of  outward  traction 
and  prevents  inward  rotation, 
while  dorso-flexion  is  i)ossible 
and  plantar  flexion  is  overcome. 
In  general,  club-foot  shoes 
fitted  with  screw,  etc.,  mechan- 


Fio. «».— WlUard's  Shoe. 


Fio.  8si7.-BUinc'i  Apparatiii. 


ism  are  to-day  less  in  favor,  for  the  reason  that  the  ad  vnntaK« 
which  they  possess  of  enabling  us  to  maintain  the  foot  in  tho 
desired  position  is  counterbalanced  by  the  diHad vantage  that 
the  great  pressure  exerted  may  lead  to  gangrene.  'I'lieHi) 
shoes  should  be  used  with  grreat  caution  and  be  carefully 
supervised.  In  many  cases,  especially  in  the  paralytic  variety, 
apparatus  provided  with  means  for  elastic  traction  im  to  \h% 
preferred.  In  addition  to  Say  re's  appanituH  (Fig.  :rJ4),  we 
would  refer,  in  this  connection,  to  Blanc's  (Fig.  31^7),  where  rub- 
ber rings  supply  a  continuous  correcting  force,  the  foot  bi'lng 
effectively  pronated  and  the  tendency  to  plantar  flexion  taring 
opposed.    The  mechanism  is  apparent  from  the  figure. 
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The  majority  of  club-foot  appliances  ai 
after  the  chief  deformity  has  been  overcc 
bandage,  etc.  They  enable  the  patient  to  ^ 
thus  further  act  as  correcting  agents. 

In  Willard's  apparatus  the  heel  and  n 
of  the  sole  are  united  by  soft  leather,  and 
(Fig.  326),  passing  through  the  opening,  a, 
overcomes  adduction  of  the  foot.    Stillman 
method  of  elastic  traction  to  an  apparatus 


Fio.  82a-8tiIlmaD'8  Club-foot  Shoe. 


with  any  form  of  shoe  (Fig.  247).  The  bin 
ankle-joint  increases  the  action  of  the  el 
Stillman's  apparatus  abduction  is  acquire 
position  is  corrected  by  means  of  elastic  ba: 
To  prevent  rotation  of  the  apparatus  on  1 
necessary  to  attach  it  to  the  lower  and 
by  strips  of  adhesive  plaster.  Beely,  Kolb< 
devised  shoes  which  act  on  a  similar  prin 
apparatus  {vide  Fig.  331). 

Stillman  also  endeavored,  by  means  of  s 
at  the  ankle-joint,  to  counteract  the  tend( 
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rotate  inward.  In  Fig.  329  tha  spring  blade  when  fastened  to 
the  lower  extremit3''  tends  to  pronate  the  foot.  In  older  chil- 
dren and  in  adults^  in  order  to  complete  the  cure,  it  is  essen- 
tial to  accustom  the  joint  to  maintain  the  pronated  position. 
With  this  end  in  view,  manipulations  which  suggest  them- 
selves are  useful. 

In  order  to  prevent  inward  rotation  of  the  extremity,  that 
is,  in  order  to  favor  outward  rotation,  in  the  less  aggravated 
instances  it  suffices  to  prolong  the  apparatus  as  high  as  the 
groin  and  to  attach  it  to  the  pelvis  by  a  strap  or  to  the  thigh 
by  adhesive  plaster  (Fig.  328).  Bruns 
resorts  to  elastic  traction  (Fig.  332), 
attaching  a  rubber  cord  to  the  upper 
end  of  the  external  blade  of  the  appa- 
ratus. This  band 
crosses  the  thigh 
posteriorly  and 
is  fixed  to  a  pel- 


Fio.  Sfl».— Stillman's 
PulliofC  Spring. 


Fio.  880.— Shoe  for  the  After  Treat- 
ment of  Club-foot. 


Fio.  331.— Beely's  Shoe. 


vie  strap  on  the  opposite  side  of  the  pelvis.     The  cord  must, 
of  course,  be  tightened  as  the  traction  force  relaxes. 

Bonnet's  apparatus  (Fig.  333)  consists  of  two  splints  for 
the  upper  and  lower  extremity,  respectively,  articulated  at  the 
knee  and  ankle.  The  internal  splint  terminates  in  a  thigh 
strap;  the  external  splint  extends  up  to  the  trochanter  and 
is  provided  with  the  ordinarj'-  joints  for  flexion  and  extension 
and  is  also  jointed  to  a  steel  pelvic  band  at  a  right  angle. 
The  mechanism  of  the  external  splint  maintains  outward  rota- 
tion of  the  leg  {vide  Fig.  29).  Meusel's  apparatus  (Fig. 
334)  *•  consists  of  a  pelvic  strap  witli  upper  extremity  splint 
articulating  at  the  hip -joint  and  fastened  at  the  condyles. 
The  lower  portion  of  the  apparatus  plays  in  the  groove  a. 
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This  portion  is  made  up  of  two  splints  for 
ity,  articulating  at  the  knee  and  ankle  and 
The  apparatus  may  be  combined  with  any 
and  occasionally  it  is  advisable  to  make 
extremity  splint  somewhat  shorter  than  tl 
to  render  the  axis  of  the  tibio-tarsal  joi 
Doyle*'  has  accomplished  the  same  obje< 
spiral  rotatory  springs  represented  in  F 
obtain  outward  rotation,  has  inserted  an  e 


Fio.  882.— BrunR'  Appa- 
ratus to  Overcome  Inward 
Rotation  of  the  Leg. 


Fio.  333.— Bonnet's 
Apparatus. 


the  thigh  splint.  When  this  screw  is  turnc 
accomplished  to  the  extent  of  three-quartei 

For  the  purpose  of  preventing  inversi 
portion  of  the  foot  and  inward  rotation  of 
paratus  has  been  devised  with  mechanisn 
feet  and  aiming  at  keeping  the  apices  of  tl 
nandale*®  has  adapted  to  his  club-foot  apj 
for  everting  the  anterior  portion  of  the  sol 
be  desired. 

Although,  for  the  vast  majority  of  cas< 
absolutely  requisite,  yet  this  operation  will 
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the  time  necessary  for  treatment.  In  addition  to  the  tendo 
Achillis,  the  tibialis  posticus  may  call  for  tenotomy,  particu- 
larly if  it  be  very  tense.  While  this  tendon  retains  its  normal 
course  along  the  tibia  in  case  of  club-foot,  below  the  internal 
malleolus  it  becomes  stretched.  Tenotomy  of  this  tendon 
should  be  resorted  to  from  above  the  internal  malleolus  (Stro- 
meyer,  Vo(^)  and  the  operation  had  better  not  be  performed 
subcutaneously.  A  longitudinal  incision,  about  one  and  one- 
half  inches  long,  should  be  made  down  to  the  tendon  above  the 
internal  malleolus;  the  tendon  should  be*  hooked  up  and  cut 
with  a  blunt  bistoury. 

Section  of  the  plantar  fascia  is  also  often  a  \^vy  essential 
step.  This  operation,  originally  recommended  by  Guerin,  is 
to-day  chiefly  performed  after  the  method 
devised  by  Parlfer  ^  and  Phelps,  that  is  to 
say  the  section  of  the  contracted  soft 
parts  on  the  inner  border  of  the  foot. 
Phelps'*^  method,  as  performed  by  Ph. 
Schede,**  Nonchen,  Cordua,  Lauenstein 
and  others,  consists  in  the  section  of  the 
tendo  Achillis,  of  the  plantar  fascia,  of  the 
tendon  of  the  tibialis  posticus,  and  of  the 
internal  lateral  or  deltoid  ligament.  The 
incision  is  a  circular  one  at  the  internal 
malleolus.  Following  the  operation,  the  c.u"C^4«^lf 
foot  is  straightened  and  suitably  band-  fik.  «96,  after  Tenotomy 
aged.  Where  all  the  tissues  are  tense  and  orthopedic  Treatment, 
(the  third  degree  of  Phelps),  Phelps  first  performs  subcuta- 
neous tenotomy  of  the  tendo- Achillis,  and  next,  through  an 
open  incision  extending  between  the  lower  and  anterior  bor- 
der of  the* internal  malleolus  and  Chopart's  joint,  he  cuts 
all  the  tendons  and  the  fascia,  to  the  degree  requisite  for 
overcoming  the  deformity.  The  wound  is  bandaged  anti- 
septically  and,  after  the  lapse  of  four  weeks,  a  removable 
plaster  shoe  is  applied,  carr^-ing  a  suitable  —1 -shaped  iron  pro- 
jection, and  the  muscles  of  the  calf  are  subjected  to  massage 
and  to  electricity.  In  Fig.  335  is  represented  the  case  shown 
in  Fig.  295  and  treated  after  this  method,  and  this  is  a  striking 
instance  of  the  good  results  attainable. 

We  may  now  pass  to  the  operations  on  the  bones  suitable 
in  case  of  club-foot,  over  a  dozen  of  which  have  been  proposed 
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and  in  regard  to  the  value  of  which  there  is  still  room  for 
skepticism. 

Extirpation  of  the  cuboid  bone  was  proposed  by  Little  in 
1854  and  first  performed  by  Sully.  According  to  Lorenz," 
who  resorted  to  this  operation  in  eleven  instances  with  gener- 
ally bad  results,  it  is  only  of  value  from  an  historical  stand- 
point, seeing  that  it  does  not  correct  the  plantar  flexion  and 
the  internal  border  of  the  foot  soon  re-assumes  a  faulty  position. 

Extirpation  of  the  talus  has  much  more  in  its  favor  and 
has  been  warmly  indorsed  by  Lund,  Rupprecht,  Reid,  Vogt, 
Bockel,  Bessel-Hagen,  Margary**  and  many  others  on  the 
grounds  that  the  arch  of  the  foot  is  retained,  that  there  are 
no  consecutive  disturbances  in  growth  and  that  there  results 
greater  mobility  between  the  calcaneus  and  the  bones  of  the 
lower  extremity.  Lorenz,  however,  deems  the  latter  point 
objectionable  on  the  score  of  likelihood  of  recurrence  of  the 
deformity,  and  he  claims  that  the  operation  in  the  adult  will 
frequently  not  correct  the  plantar  flexion  and  that  torsion  of 
the  foot  often  remains.  According  to  Lund's  tabulated  re- 
sults, the  mean  time  required  for  union  is  six  to  seven  weeks, 
and  in  this  respect,  therefore,  the  operation  has  nothing  in  its 
favor  over  others.  Indeed,  extirpation  of  the  talus  is  advan- 
tageous only  in  so  far  as  it  has  but  little  influence  on  the  after- 
development  of  the  foot. 

As  regards  the  technique  of  the  operation,  the  procedures 
are  various :  Reid  preferred  a  lateral,  circular  incision  begin- 
ning behind  the  internal  malleolus  and  extending  over  the  heel 
to  the  antero-external  side  of  the  extensor  tendons.  Tlie  flap 
was  rolled  upward,  the  foot  joint  opened  and  the  talus  re- 
moved. Maas  also  made  a  circular  incision  above  the  talus. 
Lorenz  found  an  anterior  longitudinal  incision  sufficient. 
Konig  *5  carried  his  incision  from  the  external  malleolus  above 
the  eminence  of  the  lateral  borders  of  the  talus  to  the  side  of 
the  extensor  tendons  below  Chopart's  joint.  Rupprecht  *• 
resects  a  piece  from  the  apex  of  the  external  malleolus  in  the 
belief  that  thus  extirpation  of  the  talus  and  subsequent  re- 
dressement  is  rendered  easier.  Bessel-Hagen  advocates  chis- 
elling off  obliquely  the  outer  side  of  the  external  malleolus. 
In  children  the  cartilage  of  the  lower  end  of  the  fibula  must  be 
avoided  during  any  of  these  methods,  lest  the  bones  of  the 
lower  extremity  develop  unequally. 
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In  a  number  of  very  aggravated  cases  it  has  been  neces- 
sary, especially  in  adults,  to  remove  pieces  from  the  os  calcis, 
the  navicularis  and  the  cuboid,  and  even  to  extirpate  one  or 
more  of  the  cuneiform  bones  before  it  was  possible  to  over- 
come the  deformity.  Hahn  also  removes  a  segment  from  the 
anterior  process  of  the  calcaneus.  Albert  has  enucleated  the 
talus  and  cuboid,  Hahn  the  talus,  cuboid  and  navicular,  and 
West  and  Bennet  the  navicular  and  the  cuboid. 

Of  the  various  resections,  that  of  the  head  of  the  talus 
(Liicke,  Albert)  is  performed  by  preference  by  Kocher'^  in 
cases  which  are  not  specially  aggravated.  Lorenz  has  re- 
ported two  cases  of  paralytic  pes  varus  successfully  treated 
after  this  method  and  I  can  add  a  third  case.  In  severe  con- 
genital club-foot  the  method  does  not  seem  appropriate,  for  it 
does  not  of  itself  remove  the  obstacle  to  correction,  it  being 
often  essential  to  cut,  in  addition,  the  shrunken  ligaments  and 
the  tendon  of  the  tibialis  posticus.  Lorenz  claims  that  the 
method  is  irrational,  being  followed  by  shortening  of  the 
inner  border  of  the  foot.  Hiiter  s  method  of  the  removal  of  a 
wedge,  with  outer  base,  from  the  external  portion  of  the  neck 
of  the  talus  has  not  found  favor. 

The  procedure  generally  in  vogue  is  wedge-shaped  excision 
from  the  tarsus  (O.  Weber,  Davies-Collej^  Davy,  Hirschberg). 
Lorenz  **  has  collected  ninety-one  instances,  the  mean  duration 
of  treatment  being  six  to  seven  weeks.  This  operation  best 
fulfils  the  indications.  It  corrects  the  torsion  and  curvature 
and  it  compensates  the  plantar  flexion.  The  function  of  the 
foot,  owing  to  the  subsequent  stiffness,  certainly  cannot  be 
compared  with  that  of  the  normal  foot;  still,  Mensell,  Reid, 
Schede,  and  Roser  *®  have  recorded  very  favorable  results  as 
regards  function,  especially  in  connection  with  the  talo-crural 
joint. 

The  methods  of  performing  wedge-shaped  tarsotomy  are 
varied.  O.  Weber  first  removed  a  wedge  from  the  cuboid  and 
calcaneus.  Davy  and  Davies-Colley  removed  the  cuboid  and 
then  portions  from  the  talus,  calcaneus,  navicular  and  cunei- 
form, exceptionally  even  the  cartilage  of  the  two  last  meta- 
tarsal bones.  Nicoladoni  removed  only  the  caput  tali  and  a 
piece  from  the  proc.  ant.  calcanei. 

The  wedge  of  bone  to  be  removed  should  have  its  apex,  as 
a  rule,  in  the  navicular  bone  and  its  base  in  the  anterior  por- 
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tion  of  the  neck  of  the  calcaneus  and  in  the  cuboid.  The  tarso- 
metatarsal joint  should  be  avoided.  The  base  of  the  vertical 
wedge  naturally  lies  backward,  and  the  bones  must  then  be 
resected  to  a  greater  extent.  Many  operators  advise  the  de- 
termination of  the  requisite  size  of  the  wedge  to  be  removed 
by  experiment  on  a  plaster  cast. 

After  the  removal  of  the  wedge  with  a  sharp  chisel — the 
base  of  the  wedge  implicating  the  cuboid,  calcaneus  and  talus, 
and  the  apex  the  navicularis — the  tense  ligaments  of  the  sole  of 
the  foot  must  be  cut  and  then,  ordinarily,  correction  is  possi- 
ble. The  wound  must  be  dressed  antisepticallj'  and  the  posi- 
tion must  be  maintained  by  suitable  orthopedic  apparatus. 
Exceptionally  the  bone  suture  may  be  employed,  and  for  this 
purpose  Duret  and  others  recommend  crin  de  Florence. 

The  methods  of  incision  for  tarsotomy  are  also  varied. 
Bryant  makes  a  transverse  incision  over  the  dorsum  of  the 
foot,  extending  from  the  tuberosity  of  the  navicularis  to  the 
outer  border  of  the  cuboid ;  a  second  incision  is  made  along 
the  outer  border  of  the  foot  in  order  to  cut  the  extensors.  As 
a  rule,  however,  owing  to  the  displacement  of  the  extensors 
{vide  Fig.  279),  this  latter  incision  is  not  requisite.  Bush's 
flap  method  is  objectionable  on  the  score  that  in  case  of  para- 
lytic club-foot  the  flaps  readily  become  gangrenous.  Albert 
makes  an  incision  down  to  the  bone  along  the  outer,  and  a 
smaller  incision  along  the  inner  border  of  the  foot.  The  soft 
parts  of  the  dorsal  and  plantar  surfaces  are  next  pushed  off 
the  bones,  and  then  the  wedge  is  sawed  out.  In  the  vast 
majority  of  cases,  especially  when  the  foot  is  not  large,  a 
longitudinal  incision,  parallel  to  the  course  of  the  extensor  ten- 
dons, over  the  centre  of  the  convexity,  will  suffice  for  the 
operation. 

Although  now,  even  under  antiseptic  precautions,  the  ope- 
rations for  club-foot  are  not  without  risk  (Lorenz  places  the 
mortality  at  1.25^  and  he  estimates  the  risk  to  life  at  nearly 
10  per  cent),  still,  without  question  in  chronic  cases  these  ope- 
rations are  justifiable.  In  infants  any  operation  on  the  bones 
must  be  considered  erroneous,  and  although,  owing  to  the 
social  condition  of  the  parents,  extirpation  of  the  talus,  etc., 
is  performed  in  manj'  an  infant,  still  such  methods  should  here 
be  rejected,  being,  as  Lister  and  Querin  express  it,  unneces- 
sary mutilation.     For  by  means  of  suitable  orthopedic  treat- 


Hcs  ami  Orthopedic  Sur^try, 


857 


I 


ment,  associatt^d  exceptionally  willi  tenotuuiy  or  with  Phelps' 
op^rution,  the  foot  will  coutirme  tu  develop,  even  though  the 
appearance  of  the  foot  is  not  essentially  bi^ttei'ed  {rnde  Fig. 
330,  /j). 

In  the  exceptional  instances  where  hi  chiUh^n  an  operation 
appears  essential,  enucleiition  of  the  talus  is  the  most  rational 
prociHlure  (Lorenz,  Rupprc*clit,  and  others)  since  it  does  not 
interfere  as  much  with  the  development  of  the  foot  as,  for  in- 
stance^ the  wedge-shaped  excision. 

In  adults,  the  conditions  ^ve  veiy  different  and  in  cases  of 
accidental  pes  varus  resection  is  The  only  way  of  restoring 
function*    In  case  of  paralytic  and  congenital  (chronic)  pes 
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(varus  at  about  the  twentieth  year,  mechanical  treatment  has 
lo  overcome  such  obstacles  that  wedge-shaped  excision  here, 
n  well,  appears  justifiable  (Hii-schberg,**^  Rydygier). 
According  to  Lorenz,  the  intei-ests  of  the  patients  demand 
that  we  should  endeavor,  by  means  of  tenotomy  and  section  of 
ligaments  and  of  fascia^  to  limit  the  extent  of  the  i*esection  as 
much  as  piissiVde.     In  regard  to  the  clioice  between  wedge- 
^  shaped  excision  and  enucleation  of  the  talus*  opinion  varies. 
B  Some  favor  the  former,  while  the  latter  has  warm  advocates, 
H  and  botli  metluxis  have  yielded  good  results.    We  reproduce 
^m  two  of  Margary's**  cases.     In  Fig,  337  (i  is  shown  a  case  of 
bilateral  varus  and  in  Fig.  337  h  the  result  after  extirpation 
of  the  talus,  navicularis^  and  cuboid  on  the  left  side.    In  Fig. 
6—55 
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338  a  is  seen  a  case  of  left  chil>foot  and  in  Fig**  338  fe,  tne 
same  after  wedge-shaped  t;irsectoiiiy. 

According  to  Bessel-Hagen,  the  statistics  speak  in  favor  of 
extirpation  of  the  talus.  In  122  wedge-shaped  osteotomies 
theif  were  5  deaths,  45  distinctly  bad  results,  in  over  3U  recur- 
rence; in  61  tahis  enucleations,  in  11  of  which  wedge-shaped 


Flo,  887  iU-BHaCeml  Club-foot. 
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excision  was  also  performed,  there  was  1  death,  and  57  good 
results. 

In  regard  to  paralytic  club-foot,  operations  which  aitn  at 
artificial  ankylosis  may  be  resorted  to.  These  openitiona 
have  been  chiefiy  devised  by  Albert,  and  they  are  particuhirly 
adapted  to  poor  patients  who  live  in  the  country  wheiv  treat* 
nient  by  orthopedic  apparatus  is  not  possible.  Lesser  and 
Rydygier*''  have  lately  described  their  methods.  A  lon^tu- 
dinal  incision  is  made  over  the  ankle  joint  along  the  (ibula  to 
the  extent  of  two  inches.  A  slender  wedge,  with  bas«?  out- 
ward, is  removed  from  tlie  up[>er  surface  of  the  tahts;  the 
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Icartilage  is  removed  from  the  lateral  articular  surfaces  of  the 

[talus  and  from  the  tlbula  and  tibia;  the  deformity  is  corrected 

jand  the  foot  is  dressed  antiseptically  in  a  fixation  bandage. 

[n  ortler  to  insure  the  result,  the  patient  should  be  made  to 

t'ear  a  shoe  fitted  with  immovable  lateral  splints. 

Pes   ValguH. — Pes  valgus  (ilat,  splay  foot,  pes  abductus 
'^ronatus  rejlexus  [Hencke] )  constitutes  that  deformity  where 


I 


Fio.  .i:w  Ik 

the  foot  is  prnnatiHl  and  abducted.  The  outer  border  of  the 
foot  is  hfted  upward,  the  inner  looks  downward,  and  the  curv- 
ature of  the  sole  is  obliterated. 

Pes  valpTUS  may  he  con;irenital  or  acquired.  The  latter  is 
by  far  the  most  frecjuent  and  essential  form,  the  revei*se  of 
what  holds  in  case  of  pes  varus,  where  the  congenital  form  is 
usually  met  witli. 

Talipt*s  valg-ns  conp^nUus  is  ordinarily  a  calcaneo-valgns^ 
and  in  the  nui  jority  of  instances  the  deformity  is  due  to  ab- 


86o 


Orthopedics  and  Orthopidk  Surgery , 


normal  tntra-uterine  pressurt?  (Tamplin,  Lonsciale)  or  positiaii 
(Liickej  Volkmann,  Vog-t).  ExceptionaH3^  it  is  the  n^ult  of 
defect  in  growth,  such  as  a  ruilirnentarv  developineni  or  <h'ffH't 
of  the  fibula,** -instances  of  which  have  hoen  reported  l>y  Wa^- 


Fio.  SiO*— Aoqulred  Pes  TAlguii. 


Fko.  S40.— CongiBiiitAl  Bm  ValiioL 


staffe  •*  and  MeuseL  According*  to  Kiistnert  8.<5  per  C4*nt  of  tbft 
cases  are  congeiutal.  In  t64  cases  of  congipnital  talipes^  Adains 
found  42  casew  of  talipes  valg'us,  15  of  talipes  valg-us  on  the 
one  side  and  talipes  varus  on  the  other.  Of  the  4*J  inBtancee, 
15  were  on  the  right  side,  10  on  the  left,  and  17  bihit4»raL 

As  characteristic  points  in  congenital  valgim,  KfV  '        Vtvs 
stress  on   the   sharply  pronated,  abducted,  and  d.  \»*d 

position.  The  cnnvexity  of  the  sole  is  very  marked.  The 
dorsnoi  is  bent  in,  and,  ordinarily*  on  the  inner  boixler  of  the 
foot,  the  caput  tali  and  the  navicuiaris  project  strikinf^-ly. 

The  anatomical  alterations  hi 
congrenital  splay  foot  do  not  Im- 
plicate the  shape  of  the  bones  to 
any  ^--reat  extent,  even  in  ag;^ni* 
vated  instances.  As  a  rul©»  the 
heel  is  only  slig"htly  ete%'ated, 
although,  even  as  in  p€?s  \*aruA,  it 
may  be  sharply  drawn  upward 
(Fig.  341).  This  will  vary,  of 
course,  according  to  thecontrac* 
lure  of  the  muscles  of  tlie  cnlf  of 
I  lie  leg. 

The  talus  is  sharply  directeU 
forward  and  downward  and  iii 
not  essentially  altered  in  shape.  The  navicuiaris  suffers  rota- 
tion around  its  antero-posterior  axis,  its  internal  portion  sink- 
ing markedly  downwaitl.  Its  external  portion,  in  slighter 
degrees  of  deformity,  projects  upward.    In  aggi'a vated  cases 


Flo.  Sil.-Ooii«etiital  TaUpes  ViOguA. 
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there  results  convexity  of  the  sole  of  the  foot.  The  cuboid  is 
rotated  transversely.  The  relations  of  the  bones  of  the  tar- 
sus at  Chopart's  and  Lisfranc's  articulation  are  somewhat 
altered.  The  ligaments  between  the  talus  and  the  navicularis 
are  generally  stretched  on  the  inner  side;  the  muscles  are  not 


Fio.  S42.— Pes  Valgus  Paraljtic. 


Flo.  843.— Pes  ValgiuB  in  an  Adult. 


specially  altered.  In  a  number  of  instances  Holl  •*  found  con- 
genital coalition  between  the  os  calcis  and  scaphoid^  and  he 
thence  concluded  that  when  such  a  coalition  is  determined,  it 
points  to  the  congenital  origin  of  the  deformity. 

Acquired  splay  foot  is  far  more  common  than  congenital. 
The  differentiation  is  made  between  rachitic  valgus  (occurring 


Fko.  M4.-SiMMtic  Pes  Valgus  in  a  Girl  r  f  14. 


Fio.  815.— Traumatic  Pes  Valgus  Following 
a  Railroad  Accident. 


in  infancy  and  up  to  the  fifth  year)  and  typical  or  static  valgus 
(developing  at  puberty).  The  paralytic  variety  (Fig.  342),  the 
spastic  variety  (Fig.  344),  and  the  variety  due  to  trauma  or 
to  disease  of  the  bone  (Fig.  345)  are  ver\'  infrequent. 
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In  999  cases  of  acquired  contracture  of  the  foot,  Adams 
found  181  instances  of  pes  valgus,  80  of  equino-valgiis,  110 
calcaneus  and  calcaneus-valgns.  Rachitic  pes  valgus  results 
from  abnormal  softness  of  the  bones  and  it  is  usually  associ- 
ated with  genu  valgum  or  rachitic  curvature  of  the  thigh 
(vide  Fig.  42). 

Pes  valgus  adolescentium  unquestionably  is  the  result  of 
abnormal  lasting  pressure,  such  as  protracted  standing.  This 
is  proved  by  the  infrequent  occurrence  of  the  deformity  in 
girls  in  the  higher  walks  of  life,  and  its  frequency,  on  the 
other  hand,  in  individuals  with  relaxed  muscles  and  in  those 
who  are  obliged  to  work  hard  in  the  standing  posture,  whence 
insuflaciency  of  the  muscles  and  relaxation  of  the  ligaments 
result.  It  was  formerly  the  belief  that  atony  of  the  plantar 
aponeurosis  (Stromeyer)  and  weakness  of  the  muscles,  partic- 
ularly the  tibialis  posticus  and  those  of  the  sole  of  the  foot, 
were  the  first  etiological  factors  in  the  production  of  splay 
foot;  but  the  fact  is, that  protracted  and  increasing  pronation 
of  the  foot,  the  result  of  pressure,  constitutes  the  most  essen- 
tial factor. 

There  can  be  no  doubt  that  the  etiological  cause  of  pes 
valgus  adolescentium  is  abnormall^^  frequent  and  long-con- 
tinued pressure,  and  especially  constant  standing.  It  is  there- 
fore exceptionally  rare  among  girls  of  the  wealthier  classes 
and  is  most  often  seen  in  persons  of  lax  musculature  whose 
growth  has  been  rapid.  Flat-foot  is  frequent  in  certain  occu- 
pations for  the  same  reason,  letter-carriers,  domestic  sen^ants, 
porters,  etc.,  being  often  affected ;  their  work  being  arduous 
and  carried  on  standing,  and  their  hours  of  recreation  and 
sleep  being  too  short,  so  that  muscular  insufficiency  and  liga- 
mentous relaxation  set  in.  Atony  of  the  plantar  aponeurosis 
has  been  regarded  as  the  cause  of  the  valgus  hy  Stromeyer 
and  others;  weakness  of  the  muscles,  especially'  of  the  tibialis 
posticus  and  the  plantar  muscles,  has  been  blamed  for  flat- 
foot;  but  there  can  be  no  doubt  that  the  above-mentioned  per- 
manent position  of  the  articulation,  caused  by  pressure  upon 
the  foot,  gradually  leads  to  a  sinking  in  and  flattening  of  the 
arch  of  the  foot;  or,  in  other  words,  that  the  permanent  and 
excessive  pronation  is  the  immediate  cause  of  pes  valgus. 

Henke  regards  the  condition  a  change  of  position  of  the 
component  parts  of  the  joint,  from  the  widening  of  some  and 
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the  destruction  of  others  of  the  articulations,  and  calls  flat- 
foot  pes  flexus  pronatus  reflexus;  in  which  view  Konig  and 
others  agree  with  him.  Hiiter,  on  the  other  hand,  regards  it 
as  a  developmental  deformity,  an  unequal  distribution  of  the 
pressure  upon  the  points  of  contact  of  the  bones  causing  un- 
equal growth  of  these  structures.  Lorenz  has  shown  the  un- 
tenability  of  Hiiter's  views. 

V.  Meyer  inclines  to  Henke's  opinion,  but  he  regards  the 
change  of  position  of  the  articular  parts  not  as  a  direct  sink- 
ing, but  rather  as  an  overturning  of  the  bones;  claiming  that 
the  internal  border  of  the  foot  and  the  lig.  calcaneo-scaphoid 
would  necessarily  be  lengthened  if  the  former  occurred. 

Liicke**  says:  A  complete  flat-foot,  and  a  complete  abduc- 
tion-foot (P.  plano-valgus)  can  only  occur  when  there  have 
been  changes  within  the  joints,  the  articular  surfaces  having 
separated  from  one  another,  and  having  thereby  caused  a 
change  in  the  shape  of  the  bones. 

Reismann  •'  regards  flat-foot  as  an  actual  contracture,  first 
of  the  extensors,  and  then  of  the  pronators,  consequent  upon 
insufficiency  of  the  plantar  flexors  from  over-exertion.  But 
although  muscular  contracture  is  the  most  prominent  symp- 
tom in  some  cases,  we  are  not  therefore  entitled  to  base  the 
entire  theory  of  flat-foot  upon  a  single  phase  of  the  condition. 

Lorenz  ^  has  subjected  the  various  theories  of  flat-foot  to 
an  exhaustive  criticism,  and  I  must  refer  the  reader  to  his 
work  for  information.  He  has  shown  that  an  exaggerated 
position  of  pronation  alone  is  not  enough  to  cause  articular 
changes  similar  to  those  found  in  flat-foot;  for  in  addition  to 
the  motion  between  the  astragalus  on  the  one  hand  and  the 
OS  calcis  and  the  scaphoid  bone  upon  the  other,  which  is  not 
rotation  upon  the  axis  of  the  joint,  but  is  rather  a  motion  from 
postero-externally  to  antero-internally,  there  is  an  actual 
sliding  of  the  bones  upon  one  another.  Lorenz's  exact  patho- 
logico-anatomical  investigations  lead  him  to  this  result:  that 
"valgus  acquisitus  is  caused  by  pressure,  and  consists  of  a 
sinking  of  the  external  portion  of  the  arch  of  the  foot,  to- 
gether with  a  partial  sliding  otY  of  the  internal  from  the  ex- 
ternal arch  of  the  foot  " 

During  the  development  of  the  deformity,  there  may  occur 
irritative  conditions  of  the  periosteum  in  those  places;  they 
being  either  involved  in  the  displacement  (external  surface  of 
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the  neck  of  the  astragalus,  parts  of  the  upptT  surface  nf  Ibi* 
neck  of  ttie  os  calcis)  or  they  an*  iniplicatetl  later  in  the  for* 
mation  of  independent  nearthrtises  (nearthor.  calc.  fib.;  calc. 
nav.;  talo-naA%;  Fij^r-  347)  (Lorenz). 

The  restilts  of  such  n'ritation  are  the  ostri'ophjtes  antl  bony 
walls  which  are  almost  always  found  in  such  situation  (Figs. 
346,  347);  these  bony  walls  forming  a  kind  of  **  self-limitation  ** 
to  further  development,  and  accounting  for  the  fact  that, 
under  certain  circumstances,  flat-feet  which  are  contractured 
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Flo,  S4(l.— The  Astra^tis  i&  FlAtrfooi. 
jr,  Cony  Wall. 


Fto.  84^  —  loieniAl  AitpPCt  of  Ftel-fcMi,  «,  Tub. 
K&v  .  whk'h  fomiH  %  FulfTwm  And  vhlol]  l»  V» 
doep«4»t  iMTirtioii  of  t)..'  1  lit .-ni»i  tlord<*r  of  the  Foci; 

lUtwopoititBof  Ins-  I  <^.    Dti  ncrount  «r 

the  adduction  ocmtnclioo  uf  the  mkMlo  poitlaft  «# 
the  foot,  Um  nielAlAnflM  hot.  appMlv  sluirtiiiffL 


and  with  repeated  active  symptoms  are  of  a  more  favorable 
prognosis  than  those  which  run  a  moi^e  toi^iid  cause,  and  In 
which  such  a  limiting"  bony  wall  is  nut  formed  in  any  sucJi  de- 
^'ee. 

Changes  in  the  bones  and  articulations,  especially  in  the 
talo-tarsal  articulation^  occur  in  pes  valfnis  acq.  Tljese  can- 
not, hi>\\  ever,  be  regarded  as  resulting  from  an  actual  osteitia, 
but  rather  as  due  essentially  to  the  valgus  condition  of  the 
calcaneus.  For  the  calcaaeus  is  now  no  longer  s*ituate<I  under 
the  middle  of  the  lower  limb;  the  astrag^ilus,  %vhlch  usually 
rests  upon  the  calcaneus  like  a  lady  on  horseback  (Starke) 
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has  slidden  off  when  the  latter  bone  assumed  a  position  of 
pronation,  and  pressed  upon  and  stretched  the  lijer.  calc.  nav. 

The  tibia  and  Abula  show  nothing  abnormal  in  mild  de- 
grees of  flat-foot.  In  the  severer  grades  the  point  of  the 
malleolus  externus  is  somewhat  flattened  and  rounded  off;  in 
the  w^orst  cases  it  is  entirely  flattened  out  (Fig.  347).  The 
head  of  the  astragalus  is  usually  very  prominent,  the  scaphoid 
bone  being  displaced  upon  it  laterally,  and  being,  at  the  same 
time,  rotated  upon  its  sagittal  axis,  so  that  its  tuberosity  is 
entirely  beneath  the  border  of  the  foot. 

The  astragalus  is  not  essentially  changed,  the  line  of  inser- 
tion of  the  capsule,  even  in  high  degrees  of  valgus,  l>eing  on  the 
whole  analogous  to  that  of  the  normal  foot.  But  the  relation 
of  the  cartilaginous  border  of  the  articular  surfaces  is  alteivd, 
and  the  curvature  of  the  astragalus  is  markeilly  flattened 
(Fig.  346). 

The  articular  facets  for  the  malleoli  aii*  changed  in  shape 
and  direction,  being  displaced  anteriorly  without  being  covered 
with  cartilage.  While  the  cartilaginous  coat  upon  the  pos- 
terior surface  of  the  astragalus  is  entirely  normal,  it  is  defi- 
cient wholly  or  in  paii;  upon  the  middle  upper  surface.  Upon 
the  anterior  surface  up  to  the  insertion  of  the  capsule  it  is 
absent  (Fig.  348),  the  border  between  the  anterior  and  middle 
parts  being  fairly  straight  and  similar  to  the  cartilaginous 
border  in  the  normal  bone.  Hence  the  lengthening  of  the 
intra-capsular  strip  of  bone  is  only  apparent,  and  the  internal 
and  external  surfaces  are  of  equal  breadth.  The  head  of  the 
astragalus  is  considerably''  changed  in  shape;  it  is  divided  by 
an  obtuse  angle  into  two  surfaces,  the  greater  part  of  its  oval 
being  taken  up  by  the  facets  for  the  scaphoid  bone.  At  the 
inner  lower  portion  of  the  circumference  of  the  head  is  the 
facet  corresponding  to  the  lig.  tibio-calc.-nav.;  and  a  small  flat 
facet  is  frequently  found  in  connection  with  it,  for  articulation 
with  the  median  edge  of  the  upper  part  of  the  neck  of  the  calcis. 

The  more  pronounced  the  flat-foot,  the  more  does  the  apex 
of  the  navicular  facet  recede  from  the  lower  inner  tuberosity 
of  the  oval  head  of  the  astragalus.  It  slips  outward,  upward, 
and  backward,  and  the  ligamental  facet  takes  possession  of 
the  entire  inner  lower  portion  of  the  surface  of  the  head  of  the 
astragalus  (Lorenz). 

In  marked  valgus  the  entire  surface  of  the  head  of  the 
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astragalus  is  taken  up  by  the  ligamenta' 
ception  of  a  small  part  of  its  upper  extern; 
In  a  number  of  cases  the  navicular  fa 
displaced  be^'^ond  the  normal  external  upp€ 
head  on  to  the  external  border  of  the  necl 
tion  is  found  on  the  anterior  surface  of  the 
alus  in  the  form  of  a  rounded  tubercle  wi1 
covered  with  coarse  fibro-cartilagre.  In  ^ 
hollow  of  the  scaphoid  bone  extends  over  t] 
upper  end  of  the  oval  head  to  the  anterior 
of  the  astrag-alus,  and  lies  like  a  bridg-e  ov 
striction  of  the  neck,  forming*  a  canalis 


Fio.  849.— Talus  of  a  Marked  Case  of  Flat-foot,  Viewed  froB 
Lorenz.)  c,  Upper  curved  surface  covered  with  cartilage  as  in 
surface  covered  with  normal  cartilage;  d,  upper  curved  surfac 
covering;  m,  inner  curved  surface  with  defective  cartilaginoufl 
extent  of  the  intracapsular  ridge  of  bone;  6,  intra-articular 
(shaded)  remains  of  the  intracapsular  ridge  of  bone  in  the  talo- 

fact,  the  navicular  bone  has  suffered  an  ah 
tion. 

In  other  cases,  the  displacement  betwei 
tragalus  causes,  by  means  of  periosteal  ir 
tion  of  an  absolute  bony  wall  (Fig*.  350) 
certain  extent  a  lengthening  of  the  extern 
it  is  sometimes  irregularly  flag-shaped,  but 
ably  regular  in  its  outlines.  Its  anteric 
rough  and  irregularly  covered  with  cartiU 
the  oval  head  of  the  astragalus  can  be  dij 
three  surfaces. 

In  the  astragalo-scaphoid  joint  we  find  i 
in  the  intra-capsular  ridge  of  bone.  At  al 
widening  at  the  inner  border,  as  Hiiter's  th( 
it  is  rather  lessened.®* 

In  the  calcaneus  also,  the  changes  incid 
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chiefly  surface  changes;  the  heig-lit  of  the  neck  of  the  bone 
being"  not  specially  affected.  Along  the  external  posterior  sur- 
face of  the  articulation  the  astragalus  is  not  in  contact  with 
the  calcaneus  at  all,  the  surfaces  being  imperfectly  covered 
with  cartilage  (Fig.  352). 

In  bad  cases  of  flat-foot,  this  free  border  becomes  worn 
down;  and  the  fac.  artic.  lat.  finally  is  composed  of  two  sur- 
faces meeting  at  an  obtuse  angle,  the  larger  anterior  and  inner 


Fio.  851  .—External  Arch  of  a  Normal 
Foot  Seen  from  Outside,  ge,  LIg.  Calc 
Cuboid:  co.  Profile  of  the  Fades  Artie. 
Lat.,  the  surface  of  pressure  in  Uie  ex- 
ternal arch  of  the  foot. 


Fio.  S50.— Flat-foot  Talus  from  Without.  (After 
Xiorenz.)  6,  Ridge  of  bone  on  the  external  upper 
Iwrder  of  the  oval  bead  of  the  astragalus  with 
nearthrotic  surface;  a,  boundary  line  between  the 
cartOage-coTered  posterior  part  of  the  lateral 
curred  surface,  d,  and  the  anterior  portion,  im- 
perfecUj  covered  with  cartilage,  c:  e,  nearthrotic 
surface  on  the  anterior  margin  of  the  lateral  edge 
of  the  crest  of  the  talus. 


Fio.  .352.— Sunken  External  Arch  of 
a  Flat-foot  (after  Lorenz),  with  the 
Formation  of  a  Ridge  of  Bone,  the 
Cuboid  being  displaced  upward  on 
the  Far.  Cub.  Calean. ;  at  b,  the  plantar 
edge  of  the  Fac.  Cuboid,  rests  upon 
the  Lig.  Calc.  Cub.,  whose  position  is 
shown  by/y. 


one  representing  the  remains  of  the  joint-surface.  The  short- 
inning  of  the  calcaneus  joint-surface  caused  in  this  wa^-  ma3'' 
be  as  much  as  two-fifths  of  an  inch  in  aggravated  valgus. 

The  joint  surface  of  the  sustentaculum  tali  begins  to  lose 
its  cartilage  at  the  anterior  external  and  lower  border  in  mild 
cases  of  flat-foot,  in  the  worst  cases  of  valgus  acq.  it  may  dis- 
appear entirely,  and  the  sustentaculum  tali  ma3'  become  a 
rough  uncovered  tubercle. 

With  comparative  frequency  there  is  found  on  the  median 
upper  border  of  the  edge  of  the  os  calcis  a  cup-shap^»d  facet, 
iwrhich,  with  the  nearthrodic  hollow  on  the  anterior  surface  of 
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the  body  of  the  astragralus^  forms  a  cor 
the  scaphoid  bone. 

Lorenz  has  also  demonstrated  the  ii 
there  occurs  a  movement  of  the  lateral  ed 
on  the  neck  of  the  os  calcis — from  behind 
inward. 

Like  the  head  of  the  astragralus,  the  a 
of  the  calcaneus  may  consist  of  two  or  of 

The  under  portion  of  the  lower  joint  s 


Fio.  868.— Astra^us  and  Calcaneus  of  a  Flat-foot  In  their  Ni 
Within.  (After  Lorenz.)  a,  Boundary  between  intact,  c,  a 
covering  of  the  median  side  of  the  curved  surface;  the  sustenl 
the  sulcus  tali  instead  of  the  facet,  d,  of  the  talus. 

frequently  an  atrophic  covering  of  cartila^ 
ered  from  the  cuboid. 

The  OS  cuboideum  shows  special  change 
^ades  of  valgus,  so  that  its  anterior  ant 
lose  their  normally  parallel  relationship,  1 
becoming  inclined  forward  and  perhaps  in 

The  shape  of  the  navicular  bone  is  of 
It  becomes  wedge-shaped,  and  its  externa 
may  sink  to  about  two-fifths  of  an  inch, 
cartilaginous  covering  may  be  lost,  accor 
with  the  astragalus  is  changed. 

As  regards  the  ligaments,  flat-foot  sho 
ing  (Lorenz).  Thus  it  may  be  demonstrate 
the  ligaments  between  the  astragalus  an 
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movements  between  the  bones  in  various  directions,  but  es- 
pecially' from  behind  externally'  to  within  anteriorly,  just  as  in 
a  loose  amphi-arthrodial  joint. 

This  shows  that  the  ligamenta  calc.  interossea  must  have 
been  stretched  and  become  loosened  enough  to  permit  of 
motion  between  astragtilus  and  calcis. 

The  lig".  talo-calc.  is  lengrthened  and  changed  in  direction; 
in  verj'  well  developed  valgus  it  may  disappear  entirely. 

The  lig.  calc.  fibulare  in  aggravated  cases  forms  an  acute 
angle  with  the  fibula;  and  in  case  of  a  nearthrosis  between  the 
point  of  the  fibula  and  the  calcis,  it  may  be  entirely  destroyed. 

The  lig.  tibio-calc.-nav.  and  the   lig.   calc.-cuboideum   are 
always  stretched  and  lengthened;  while  the 
lig.   calc.   nav.  interosseum,  when   not  de- 
stroyed, is  alwa^'s  shortened. 

As  regards  the  positions  of  the  joints 
in  flat-foot,  in  bad  cases  the  talo-tarsal«  joint 
is  not  only  in  a  position  of  pronation,  but 
the  astragalus  appears  to  have  slipped  off 
the  calcis  entirely.  With  respect  to  the 
articulatio  calc.-cuboidea  reflexion  of  the 
joint  occurs  when  the  external  arch  of  the 
foot  is  flattened.  fio.  sm.  —  outlines  of 

The  talo-crural   joint  is  in  a  state    of  *»  Adducted  Fiat-f<)ot 

.  ,  -        .  ^       •  •       xi    a.  r      i.     seen  from  Above.   (After 

greater  or  less  plantar  flexion  m  flat-foot.  Lorenz.)  Note  the  zig- 
This  may  be  considered  a  compensatory  "k  course  of  the  Axes 
movement,  for  it  is  a  direct  consequence  of  ^  ^  °^ 
the  sinking  of  the  external  arch  of  the  foot.  In  aggravated 
cases^  the  motion  of  the  joint  is  almost  entirely  lost,  only  a 
slight  amount  of  dorsal  flexion  being  obtainable.  The  normal 
arc  of  motion  of  76°  to  80°  sinks  to  45°  or  even  33°  (Lorenz). 

Finally,  in  well-marked  cases  of  flat-foot  we  must  not  for- 
get the  contracture  in  adduction  of  the  metatarsi,  which  gives 
the  inner  border  of  the  foot  a  peculiar  zigzag  course,  as  shown 
in  Fig.  354.  The  head  of  the  astragalus  forms  the  most  inter- 
nal point,  and  the  notching  of  Lisfranc's  articular  line  can  be 
plainly  seen. 

If  we  draw  a  straight  line  (rf  K)  from  the  median  curved 
surface,  the  distance  from  it  to  the  tarso-metatarsal  articula- 
tion, in  high  degrees  of  flat-foot,  is,  accoixiing  to  Lorenz,  about 
one  and  one-half  inches  instead  of  about  one  inch  in  the  nor- 
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mal  pronated  foot.  The  distance,  k  A,  ol 
from  the  line  will  be  about  one  inch,  as  a 
quarter  inches  ordinarily. 

The  angle,  m  n  s,  formed  by  tarsus  and 
170°  normally;  it  is  here  diminished  to  ab 

As  to  the  symptoms  of  acquired  flat-fo 
plies,  they  consist  mainly  of  a  flattening 
foot,  and  a  depression  of  the  proc.  ant.  cj 
of  the  astragalus  (Fig.  355).  In  rachitic 
of  rickets  in  other  places  will  rarely  b 
curvature  of  the  limbs  being  present  witl 
A  fixed  contractured  position  does  not, 
result  from  the  rachitic  valgus  of  childhoc 

In  pes  valgus  adolescentium,  evidences 

t  i  ^^ 

t  .^1  Wj 

sta 
th€ 
en 
an< 
the 
an< 
ofi 
th€ 
ner 

the  tendo  Achillis  seems  tenser  than  na 
the  foot  is  abducted,  the  toes  are  exten< 
rior  foot  is  pronated.  Under  the  prominer 
c,  is  seen  a  rounded  prominence  (flat-fo< 
It  consists  of,  first,  b,  the  caput  tali,  bel 
this  is  a,  the  tub.  o,  navicularis.  The  foo 
prone  to  be  covered  with  sweat.  Not  in 
cles  are  imperfectly  developed,  and  the  ve 
The  consequences  of  pes  valgus  are  a  h 
ging  gait;  the  patient  is  easily  fatigued 
much  exertion.    Hence  flat-footed  persons 

In  accordance  with  the  grade  of  functi 
distinguish  a  torpid  and  an  inflammatory 
severe  case  of  valgus  the  functions  of  the  : 
interfered  with,  the  mobility  of  the  astrag 


Fio.  855.— Pes  Valgus  Ad.    a,  Tiib  Navicularis;  6, 
caput  tali;  c,  malleolus  int. 
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to  dorsal  flexion,  and  that  of  the  talo-tarsal  joint  in  respect 
to  supination,  being*  diminished.  Not  infrequently  the  faulty 
position  becomes  a  fixed  one,  and  the  pes  valg'us  becomes  a 
contractured  valgus. 

In  these  latter  cases,  the  symptoms  become  very  typical, 
and  the  subjective  troubles  of  the  patient  reach  a  high  grade. 
Characteristic  and  violent  pains  (tarsalgia)  appear,  located 
in  those  joints  that  are  most  affected. 

The  French  authors  call  this  condition  tarsalgie  des  ado- 
lescents (Gu6rin,  Gosselin)  or  pied  plat  v.  douloureux  (Teril- 
lon),  while  with  us  the  designation  of  inflammatonj  or  acute 
flat-foot  (Volkmann)  prevails.  Neither  term  is  very  appro- 
priate. There  is  no  real  inflammation  of  the  joint,  but  rather 
localized  traumatic  irritation  of  the  periosteum,  causing  the 
appearance  of  the  ridges  of  bone  above  mentioned.  The  term 
contractured  static  flat 'foot  (Konig,  Lorenz)  is  perhaps  the 
most  appropriate  one. 

The  condition  usually  appears  after  excessive  exertion,  a 
long  march,  or  prolong€>d  dancing.  Violent  pains,  with  pro- 
nation, abduction,  flattening,  and  especially  fixation  of  the  foot 
in  the  above-mentioned  position  mark  its  advent.  In  very 
pronounced  cases  the  tension  of  the  tendons  (tib.  antic,  pero- 
nei,  Achillis)  can  be  plainly  seen;  and  the  muscular  contrac- 
ture becomes  more  marked  when  we  attempt  to  overcome  it 
by  passive  motions.  The  mobility  of  the  ankle  joint  is  dimin- 
ished; pronation  and  supination  cannot  be  effected,  since 
motion  between  the  talus  and  calcaneus  is  suspended.  There 
are  almost  constantl}^  present  certain  characteristic  painful 
points  (Hiiter),  corresponding  to  the  tuberos.  oss.  nav.,  the 
head  of  the  astragalus,  and  the  processus  ant.  calc. ;  for  the 
lig.  calcaneo-nav.  is  tense  and  stretched  and  the  entire  foot  is 
compressed  by  the  extreme  pronation.  Other  painful  points 
in  the  sole  and  over  the  metatarso-phalangeal  joints  (Liicke '") 
and  at  the  lower  tibio-fibular  junction  sometimes  api>ear. 
Local  cedema  occasionally  occurs,  which  has  led  some  obsttrv- 
ers  to  predicate  the  existence  of  actual  inflammatory  action 
(Gosselin,  Lanneloque).  The  contracture  that  occurs  is  prob- 
ably an  instinctive  fixation  by  muscular  action  similar  to  that 
which  appears  in  joint  inflammations  (Roser). 

The  diagnosis  in  the  early  painful  or  intermittent  stages 
sometimes  presents  difficulties.    Not  infrequently  a  commene- 
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iii^  osteitis,  a  neui^algia,  or  rheunratis 
(Liicke).  When  ^^oimg*  pei'sons  complain 
when  they  walk  aiul  staiMl,  they  should 
tioned  as  to  oocupation  and  habits.  Tlie 
hied  and  compared  with  its  fellow.  If  i 
of  the  foot  should  be  taken  upon  pape' 
besides  llie  normal  track  (Fiet.  35 1)  consi 
edg-e  of  the  sole,  the  ball  of  the  foot  and  ' 
less  part  of  the  internal  border  will  be 
in  accordance  witli  the  amount  of  the  arc 
As  reg-ards  the  course  of  pes  valgus,  t 
three  stag*es :  one  of  development,  a  paii 


Kio,  S5ti  a.  aud  356  b.^Prmt  of  Sole  in  Severe 
Pes  Valf^is. 


I 


tract ured  sta^e.  But  the  atlection  may  3 
any  stag'e  of  its  development  if  the  com 
it  alter.  There  is  usually  peruianeni 
marked  disability  (inelastic  gait,  etc).  II 
duction  pain  will  seldom  be  wanting:.  I 
contracture  is  usuall^y  pres<^^nt,  and  the  | 
incapable  of  any  protracted  exertion. 

In  the  less  severe  cases  the  contract 
if  the  foot  is  not  used  for  a  day,  and  cold 

Even  if  untreated  not   all  contractu 
stilT;   and  especially  in  individuals  over 
there  occurs  an  accommodation  of  the  mi 
joint  relations.      Only  in  a  small  proporl 
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nutritive  shortening  of  the  muscles;  but  in  these  cases  a  luxa- 
tion of  the  peroneal  tendons  over  the  malleolus  ext.  may  even 
occur.  The  consecutive  irritation  may  interfere  g'reatly  with 
motion^  and  may  even  cause  complete  ankylosis  of  the  tarsus. 

Flat-footedness  is  therefore  an  affection  that  deserves  at- 
tention even  in  its  first  stages.  By  appropriate  measures  its 
progrress  may  be  checked.  The  prognosis  is  best  for  valgus 
dependent  upon  muscular  weakness,  and  is  not  bad  for  the 
rachitic  form  in  its  early  stages.  It  is  fairl^^  unfavorable, 
however,  as  regards  restoration  of  function  in  marked  cases 
of  inflammatory  valgus. 

Prophylaxis  also  is  possible.  Good  general  nutrition,  baths, 
massage,  and  the  avoidance  of  over-exertion  of  the  feet,  and 


Fto.  868  and  8B8.— Correct  (;ont4iur  for 
(After  Meyer.) 


Fio.  800.— Spring 

Sole  Apparatus 

for  Flat-foot. 


Fio.  881.— The  Same  with 

Lateral  Piece.   (After 

Beely.) 


especially  of  standing  much  in  beginning  cases  of  tarsalgia — 
these  measures  will  tend  to  prevent  the  development  of  the 
affection. 

Gymnastic  exercises,  active  and  passive  motions  of  the 
feet,  and  attempts  to  walk  upon  the  external  surface  of  the 
naked  feet,  have  been  recommended  especially  by  B.  Roth.'^ 

The  use  of  electricity,  both  induced  and  constant  current,  is 
to  be  recommended.  The  mechanical  treatment  of  pes  valg. 
cong.  consists  of  mechanical  replacement  in  as  correct  a  posi- 
tion as  possible,  and  fixation  there  by  firm  bandages,  or  Volk- 
mann*"  recommends  gutta-percha  splints  for  that  purpose,  at- 
tached to  the  extremity  with  bandage  or  plaster. 

Tenotomy  is  rarely  necessary  in  flat-foot,  though  Tamplin  " 
and  others  have  recommended  cutting  the  ext.  communis,  the 
peix)nei,  the  tib.  antic,  and  even  the  tendo  achillis. 
6—56 
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The  rachitic  flat-foot  must  be  prev 
worse  by  some  supporting  apparatus.  A 
is  a  Scarpa's  shoe  with  tension  in  the  op 
with  an  articulated  piece  to  be  applied  to 
leg,  may  be  employed.  Suitable  anti-racl 
not  be  neglected. 

In  congenital  pes  valgus,  also,  when  p 
ble  apparatus  is  indicated.  The  importa 
apparatus  correct  and  redress  the  deforn 
sible,  keeping  the  foot  somewhat  supinate 
the  tendency  to  further  flattening  of  the  2 

The  shoes  should  be  laced,  and  shou 
ankle.  The  inner  edge  of  the  sole  should 
external  margin.  The  heel  should  be  of  n: 
one  and  one-half  inches),  broad,  and  pla< 
that  it  reaches  the  region  between  th( 
cuboid,  so  as  to  keep  the  neck  of  the  ast: 
The  sole  should  be  gradually  bevelled  off 
have  a  suitable  adduction-curve  (Myer,  I 
give  a  pattern  of  a  proper  sole  to  the  shw 

Soft  elastic  compresses  placed  under 
were  formerly  employed.  Lorenz  has 
complete  uselessness.  A  properly  shape 
ever,  suitably  padded,  such  as  Reynders 
may  be  used  instead  of  the  crooked  thick 
port  almost  the  entire  breadth  of  the  foot 
into  separate  springs  lengthways  and  tra 
Wolfram,  etc.)  Such  a  sole  may  be  mad 
model  of  the  foot,  and  it  may  be  suppli 
lateral  splint  which  is  fixed  by  a  band  al 
361).  It  should  not  be  immovably  fixed  to 
there  was  always  an  internal  piece  artic 
attached  to  the  flat-foot  shoe.  Some  r 
splints  fixed  to  a  garter  below  the  knee,  o 
tached  in  the  same  way  to  sustain  the  arc 

Lorenz  recommends  an  external  splint, 
surface  of  the  foot  with  a  leather  band, 
has  a  thick  external  wall  and  a  cap  for  th 
gradually  to  the  external  border  and  ba 
which  is  broad,  placed  well  forward,  ar 
inches  high. 
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But  patients  with  flat-foot  frequently  apply  to  us  only  when 
they  suffer  pain — ^when  contracture  has  set  in;  and  even  if 
rest  soon  eases  the  pain  the  patient's  ability  to  work  is  never- 
theless much  diminished.  No  one  can  reconstruct  an  arched 
out  of  a  sunken  foot;  developed  flat-foot  is  not  an  object  for 
our  therapeutic  efforts  (Lorenz). 

If  any  operation  is  to  be  recomended  it  is  that  of  forcible 
reduction  under  anesthesia  into  a  somewhat  supinated  posi- 
tion (Roser),  with  subsequent  retention  for  a  month  or  six 
weeks  by  a  plaster  bandage.  The  plaster  may  be  replaced  in 
a  few  days  by  a  starch  bandag-e  (Konig),  or  it  may  be  covered 
with  leather  so  that  it  may  be  used  in  the  street. 

It  is  conceivable  that  under  the  altered  pressure-conditions, 
the  anatomical  changes  may  retrogress  to  a  certain  degree. 
But  atrophy  of  the  muscles  is  liable  to  occur  under  the  perma- 
nent bandage. 

Tenotomy  of  the  peronei  (Barwell)  can  only  be  necessary 
in  the  rarest  cases. 

Hausmann  mobilizes  flat-foot  by  means  of  the  apparatus 
which  has  already  been  shown  in  Fig.  249,  which  pulls  the  in- 
ternal border  of  the  foot  upward,  and  the  external  border 
downward.  In  the  short  time  of  two  or  three  weeks  the  most 
aggravated  fixed  flat-foot  may  be  brought  into  extreme  su- 
pination, and  this,  if  the  foot  is  massaged  once  daily,  without 
injuring  the  skin.  A  removable  plaster  boot  for  flat-foot  is 
then  employed  to  maintain  the  position.  A  patient  can  wear 
such  a  boot  at  least  three  months,  even  in  bad  weather. 
After  placing  a  pledget  of  cotton  in  front  of  the  toes,  an  ordi- 
nary woollen  sock  is  put  on.  A  closely  folded  piece  of  flannel 
is  then  sewed  under  the  site  of  the  arch.  A  stout  piece  of 
paper-mache  forms  the  sole.  With  the  aid  of  three  long  plas- 
ter bandages  a  shoe  is  made  which  may  be  strengthened  on 
each  side  with  pieces  of  sole  leather.  While  the  bandage  is 
setting  the  foot  is  to  be  kept  pressed  into  normal  position. 
The  dorsum  is  then  cut  up,  the  whole  is  covered  with  leather 
and  provided  with  a  sole  and  a  broad  low  heel. 

It  is  for  the  paralytic  pes  valgus  that  an  artificial  substi- 
tute for  the  lost  muscular  tone  may  be  provided  by  means  of 
elastic  traction  (Duchenne).  The  tibialis  ant.  and  post,  espe- 
cially may  be  thus  supplemented.  The  simplest  way  is  to  sup- 
port the  arch  of  the  foot  by  an  elastic  bandage  running  inside 
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the  shoe  and  attached  above  to  the  circular  piece  connecting 
the  two  lateral  splints  (Fig.  362). 

None  of  the  older  valgxis  appliances  are  much  used  to-day. 
I  figure  here  Adams^  with  an  internal  lateral  spring,  an  end- 
less screw  corresponding  to  the  joint,  and  a  valgus  pad  on 
the  inner  surface  of  the  sole. 

It  is  only  in  the  severest  cases  of  irreducible  contracted 
valgus  that  bone  operations  are  to  be  thought  of.  Our  experi- 
ence concerning  them  is  yet  insufficient.  Bennet  proposed  to 
excise  a  wedge-shaped  piece  from  the  side  of  the  astragalus, 
without  opening  the  joint. 

Ogston  '*  attempted  to  produce  a  synostosis  between  the 


Fio.  882.— Beynders^  Apparatus  for  Paralytic 
Pes  Valgus. 


Fio.  a6S.~Valgu8  Apparatus.  (After  Adams.) 
For  Cases  of  Medium  Grade 


astragalus  and  scaphoid  bone  in  the  redressed  position.  By  a 
longitudinal  incision  on  the  inner  side  he  exposed  the  joint  and 
the  caput  tali  without  injuring  periosteum  or  ligaments.  He 
then  chiselled  so  much  off  the  articular  surface  of  the  head  of 
the  talus  and  the  scaphoid  bone  that  redressing  could  be 
effected.  Then  boring  two  holes  obliquely  through  the  navic- 
ular bone  into  the  talus,  he  inserted  two  iron  pegs  to  nail  them 
together.  He  then  applied  an  antiseptic  dressing  and  a  plaster 
bandage.  After  three  months  he  allows  the  patient  to  use  his 
feet.  Up  to  1884  he  had  done  the  operation  seventeen  times, 
in  ten  patients.    Kendal,  Franks,  Livitn,  etc.,  recommend  it. 

Stokes  '*  regards  the  essential  change  in  fiat-foot  as  skele- 
tal, and  believes  that  that  of  the  ligaments  is  only  secondary. 
He  therefore  recommends  osteotomy  of  the  astragalus.    Based 
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upon  one  successful  case,  he  directs  an  incision  to  be  made 
along  the  inner  border  of  the  foot  over  the  head  of  the  astrag- 
alus one  and  one-half  inches  long.  Another  incision  meets 
this  at  right  angles  somewhat  behind  the  line  of  Chopart's 
amputation  incision.  After  turning  back  the  flap,  a  wedge- 
shaped  piece  of  bone,  with  its  base  downward,  is  removed  by 
means  of  the  osteotome  from  the  enlarged  neck  and  head  of 
the  astragalus.  By  adduction  and  supination  the  arch  of  the 
foot  can  be  re-established.  An  antiseptic  dressing  is  put  on, 
and  Dupuytren's  fibular  splints  maintain  the  whole  in  place. 

Even  extirpation  of  the  talus  has  been  recommended  for 
pes  valgus  (Vogt)." 
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CHAPTEE  VII. 

DEFORMITIES  OF  THE  TOES. 

Deformities  of  the  toes  are  frequently  regarded  by  physi- 
cians as  hardly  worthy  of  notice;  and,  though  they  often 
give  the  patient  much  trouble,  he  rarely  obtains  relief.  Only 
a  small  proportion  of  deformities  of  the  toes  are  congenital; 
most  of  them  are  acquired  from  improper  shoeing  of  the  feet; 
for  this  latter  is  the  chief  factor  in  the  etiology  of  affections  of 
the  toes. 

The  accompanying  figure  will  show  the  extent  to  which 
the  deformity  may  extend.  It  is  from  the  Munich  Patholog- 
ical Institute.      The  small  toe  is  curled  over      ^ — . 

the  others,  the  great  toe  is  reflected  dorsally,     /^    \  ,.      I 
and  the  nails  have  degenerated  into  long  claws,     f         ^      I 

The  toes  maybe  displaced  transversely  or    1=^  ;  \ 

vertically.  The  former  is  peculiarly  apt  to  iBM|fflKb:^ 
affect  the  great  toe,  and  is  therefore  of  es-  ^J^Np^M 
pecial  importance.  fe^^SEr 

Most  important  of  all  probably  is  the  ex-  no.  3M.-i>efonn- 
temal  deviation,  the  abducted  contracture,  of  itiesof  the  Toes  from 
the  great  toe,  hallux  valgus.  Instead  of  be-  i™p~p«^  shoes, 
ing  a  continuation  of  the  first  metatarsal  bone,  the  great  toe 
hes  across  the  other  toes,  either  above  or  below  them.  Hence 
the  metatarsus  and  the  great  toe  form  a  more  or  less  acute 
angle  with  one  another,  and  the  head  of  the  first  metatarsal 
bone  is  more  or  less  abnormally  prominent.  Not  infrequently 
the  bursa  over  the  head  inflames,  and  it  may  lead  to  the  estab- 
lishment of  a  flstulous  opening.  This  extremely  painful  and 
disabling  condition  is  a  "bunion,"  in  French  "oignon."  If 
the  inflammation  does  not  go  so  far  as  this,  callosities  and 
corns  may  appear. 

Hallux  valgus  is  more  frequently,  though  not  exclusively, 
seen  in  elderly'  pei'sons.    It  sometimes  seems  as  if  the  process 
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had  some  connection  with  chronic  rheumal 
tions.  Very  marked  cases  are  rare  in  j? 
although  I  have  recently  seen  one  in  a  b 
Position  in  life  does  not  seem  to  affect  its 
rence.  Malgaigne  supposed  there  was  we 
nal  lateral  ligrament,  and  he  and  Dubreuil 
retraction  as  the  cause  of  the  affection, 
there  was  a  retraction  of  the  extensor  hall 
in  most  cases  the  cause  is  to  be  found  in 
proper  shoes^  in  which  the  internal  bord 
straight  line,  and  the  great  toe  is  therei 
the  others  (Fig.  365).    It  occurs  the  mon 


Flo  866.— Position  of  the  great  Toe 

in  Oonaequence  of  Faulty 

Pointed  Shoes. 


FiOB.  866  and  807.—] 
Sole.   (Afteri 


heels  are  worn,  since  then  the  phalango 
abnormally  pressed  upon. 

The  sharp  toe  of  the  modern  shoe  is  no 
if  only  the  inner  edge  of  the  shoe  is  straig 
responds  to  the  great  toe  (Fig.  367).  The 
only  partly  filled  by  the  toes,  which  of  cou 
for  their  development. 

The  anatomical  changes  in  hallux  valg 
studied,  vary  a  good  deal.  Not  only  is  tht 
but  there  appears  a  bursa,  often  multilocu 
nent  head  of  the  metatarsal  bone.  Tlie  bj 
often  displaced  entirely  from  the  head  of  1 
and  a  new  articular  surface  is  formed  for 
latter  bone.  The  head  of  the  metatarsal 
only  with  the  elongated  capsule  and  th< 
lateral  ligament;  the  cartilaginous  coverL 
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perfect  (Fig.  369).  The  furrow  in  which  the  two  sesamoid 
bones  g-lide  is  frequently  crooked  instead  of  straight.  Not 
uncommonly  ossified  cartilaginous  outgrowths    or   peculiar 


Fio.  868.— Position  of  Hall.  Valg.  in  Comparison 
with  the  Bones  of  the  Normal  foot. 


Fio.  960.— Hallux  Valfc-  (Transrerse 
Section).    Xy  Exostosis. 


ridges  of  bone  appear  behind  the  articular  surfaces,  which  (like 
the  similar  ones  we  saw  occurring  in  pes  valgus)  are  to  be 
regarded  as  the  products  of  periosteal  irritation.  Sometimes, 
again,  there  is  an  actual  exostosis  from  the  head  of  the  meta- 
tarsal bone  that  is  thus  relieved  from  pressure — as  is  well  seen 
in  a  section  of  such  a  preparation  (Fig.  369) — only  that  por- 
tion of  the  head  articulating  with  the  base  of  the  phalanx 


Fig.  870.— Hallux  Valgus.  Only  the  Surface, 
d,  is  in  Contact  with  the  Phalanx  and  Covered 
with  Cartilage. 


Fio.  371 .— Hall.Valg.  in  an  Elderly  Woman. 


showing  a  cartilaginous  covering  (d,  Fig.  370).  In  articular 
surfaces  which  are  no  longer  in  apposition  we  find  smooth  sur- 
faces, fibrillation  of  the  cartilage,  etc.;  in  short,  a  fairly  marked 
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picture  of  arthritis  deformans.  Even  the  little  bones  may 
participate  in  this  process;  in  several  specimens  I  found  their 
cartilag^inous  covering*  wholly  or  partly  gone.  The  flexor  and 
extensor  tendons  glide  off  externally,  the  soft  parts  on  the  ex- 
ternal side  are  shortened,  while  the  inner  ones  are  more  or  less 
stretched. 

The  symptoms  of  hallux  valgus  consist  chiefly  in  the  ab- 
normal position  of  the  great  toe.  It  is  usually  situated  be- 
neath its  neighbors,  not  above  them.  We  also  note  the  abnor- 
mal prominence  of  the  head  of  the  first  metatarsal  bone.  The 
callosities  and  bursae  forming  upon  it  may  inflame  and  sup- 
purate. Even  caries  of  the  joint  may  occur.  Very  much  pain 
and  suffering  may  be  caused  in  this  way.  Pitha  tells  of  a 
seventy-five  years  old  surgeon  who,  driven  to  desperation,  cut 
otT  both  great  toes  with  a  chisel. 

The  treatment  in  the  first  place  consists  in  proper  shoes, 
so  avoiding  an  aggravation  of  the  condition.  The  boot  should 
be  large  enough,  and  its  inner  edge  should  be  straight.  If  a 
painful  nodule  has  already  formed  over  the  joint,  a  slight 
prominence  may  be  made  for  it,  and  a  large  bunion-plaster 
can  be  worn  to  protect  it.  In  slighter  cases  orthopedic  treat- 
ment can  consist  of  a  roll  of  adhesive  plaster  of  appropriate 
width  being  wound  around  the  great  toe  and  then  passed 
along  the  inner  border  of  the  foot  to  the  heel,  and  then  back 
again  to  the  base  of  the  metatarsal  bone,  t  Strips  of  plaster  or 
a  roller  bandage  may  be  employed  for  fixation.  An  elastic 
bandage  may  be  applied  in  the  same  way. 

According  to  Lothrop  *  the  finger  of  a  glove  may  be  passed 
over  the  great  toe,  and  adduction  effected  by  an  elastic  band 
or  by  plaster. 

Konig  recommends  forced  reduction  followed  by  a  plaster 
bandage;  a  method,  however,  which  is  useless  when  once  the 
affection  has  become  marked. 

Pitha  *  recommended  the  wearing  during  the  night  of  a 
kind  of  sandal  with  a  spring  attached  to  its  internal  border, 
toward  which  the  toe  was  to  be  drawn.  Similar  to  this  is  the 
apparatus  of  H.  Bigg,'*  which  can  be  worn  within  the  shoe, 
and  consists  of  a  lateral  spring  with  an  oval  ring  for  the  artic- 
ular region  (Fig.  372). 

The  tenotomies  and  divisions  of  the  lateral  ligament  for- 
merly recommended  are  not  very  promising;  and  the  same 


Orthopedics  and  Orthopedic  Surgery,  883 

may  be  said  of  the  subperiosteal  resection  of  the  head  of  the 
metatarsal  bone,  which  Hiiter  proposed,  and  Hamilton,  Rose, 
and  others  recommended.  Sayre  performed  the  operation 
successfully ;  but  it  only  seems  to  be  indicated  in  cases  of  sup- 
puration of  the  joint. 

In  all  other  cases,  where  there  is  much  disability,  or  bursal 
inflammation,  a  wedge-shaped  osteotomy  of  the  metatarsus, 
such  as  Barker  *  describes,  or  the  removal  of  the  internal  ex- 
ostosis, as  done  by  Reverdin  and  by  Riedel,  is  our  best  resource. 
With  appropriate  antisepsis  the  chisel 
is  the  best  instrument  for  the  purpose. 

Riedel's  experience  warns  us  to  be 
careful  in  these  resections;  since,  after 
an  apparently  entirely  successful  opera- 
tion of  the  kind,  he  was  compelled  to 
remove  the  heads  of  the  other  meta- 
tarsal bones  also,  on  account  of  the  vio- 
lent plantar  pains  caused  by  the  extra 
pressure  on  the  tarsal  bones  which 
made  them  bore  into  the  sole. 

Riedel's  experience  has  taught  him 
that  resection  is  permissible  only  when 
flat-foot  is  present. 

Of  much  rarer  occurrence  than  hal-  Fio.872.-H.BiCTr'BHaUuxVaig. 
lux  valgus  is  the  contrary  deformity  Apparatus, 

of  the  great  toe,  in  which  it  is  drawn  toward  the  middle  line 
of  the  body — the  pigeon  toe,  or  adduction  contracture. 

The  affection  may  occur  alone,  or  with  equino-varus  or 
jgenu  valgum.  It  may  cause  much  spasmodic  pain.  A  sandal 
with  an  appropriate  contrivance  for  retaining  the  toe  in  the 
correct  position,  massage,  and  manipulation,  will  as  a  rule  be 
sufficient  to  cure  the  condition.  A  tenotomy  of  the  abductor 
hallucis  will  rarely  be  necessary. 

Lateral  deviations  of  the  middle  toes,  crossed  or  riding 
toes,  are  rarer.  They  frequently  lead  to  ingrowing  toe  nail. 
A  suitable  footgear  is  the  most  important  point  in  their  treat- 
ment. 

Of  vertical  displacements  we  have  those  caused  by  flexion 
of  the  toes,  those  caused  by  extension  of  the  toes,  and  those  in 
which  the  flrst  phalanx  is  extended  and  the  others  are  flexed. 

The  latter  affection  is  the  commonest.  Flexion  and  contrac- 
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ture  of  the  toe,  hammer  toe,  orteil  en  ma 
is  most  frequently  seen  affecting  the  » 
374). 

According"  to  Starke,  too  short  shoe: 
etiological  factor  of  the  condition.  As  a 
tial  paralysis  passed  through  in  childhoo 
the  great  toe.  The  metatarsi  are  mos 
flexed,  and  the  toes  are  dorso-flexed 
phalanx. 

Here  also  cramp-like  pains  occur,  esp 
Callosities  are  very  liable  to  develop 


Fig.  8T8.— Hammer  Toes. 


Fio.  874.— Appar 


heads  that  project  in  the  sole  of  the  fo< 
puration,  and  fistula  may  occur. 

Sandals  provided  with  elastic  loops  f 
used  (Fig.  374).  MoUiere  recommends  el 
the  caput  metatarsi  upward.  If  there  is 
otomy  of  the  extensor  tendons  or  of  the 
dicated.  Appropriate  after-treatment,  h 
neglected.  The  foot  must  be  fixed  to  a 
shoe  with  low  heel  and  an  inclined  plane  f 
Tenotomy  of  the  flexors,  practised  by  Q 
dicated ;  the  division  of  prominent  fascia 
sary  (N.  Smith). 

With  the  smaller  toes,  if  there  is  mu< 
siderable  anatomical  change,  exarticulati 
of  quickly  and  radically  curing  the  troub 
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CHAPTER   YIII. 

PARALYTIC  DEFORMITIES. 

The  paralytic  deformities  form  a  series  of  characteristic 
orthopedic  affections,  and  may  be  caused  by  various  central 
and  peripheral  diseases. 

Infantile  paralysis,  idiopathic  poliomyelitis  anterior,  has 
been  well  described  by  Heine.  Rilliet  and  Barthez  rather  im- 
properly desi^ate  it  paralysis  essentielle.  It  usually  occurs 
in  perfectly  healthy  children  of  from  one  to  four  years  of 
age;  but  analogous  cases  have  been  seen,  though  rarely,  in 
adults  (M.  Meyer).  After  a  short  initial  stage,  fever,  ex- 
haustion, convulsions,  and  even  sopor  occur,  followed  suddenly 
by  more  or  less  extensive  paralysis,  usually  affecting  the  lower 
extremities. 

The  pathologrico-anatomical  changes  have  been  especially 
studied  by  Charcot,  Joffroy,  Roger,  Money,*  Kussmaul.  The 
brain  is  almost  always  normal;  the  spinal  cord,  however, 
shows  acute  inflammation  of  the  anterior  grey  columns  (hence 
called  poliomyelitis  ant.  ac.  by  Kussmaul).  Localized  espe- 
cially at  the  lumbar  and  cervical  enlargements,  the  inflamma- 
tion causes  destruction  of  the  ganglion  cells  and  a  consecutive 
atrophy  of  the  anterior  roots. 

Muscular  atrophy  is  usually  readily  recognizable,  wherefore 
Duchenne  called  the  affection  paralysie  atrophique  grais- 
seiise  de  Venfance.  But  simple  atrophy  without  any  fatty 
degeneration  may  occur  (Laborde). 

As  regards  the  frequency  of  the  affection,  the  statement  of 
Holmes  Coote  shows  that  out  of  1000  sick  children  in  the 
Royal  Orthopedic  hospital,  80,  or  8^,  suffered  from  infantile 
paralysis. 

The  sudden  advent  of  the  muscular  disability  is  character- 
istic; for  without  any  previous  symptoms  it  may  occur  in  a 
really  apoplectic  manner. 
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Characteristic  also  is  the  fact  that  t 
ately  reaches  its  maximum  in  extent  and 
to  retrogress  in  a  few  days  or  weeks;  so 
at  all  events,  is  very  rapid.  In  a  genei 
that  the  paralysis  which  does  not  disa 
will  be  permanent. 

In  more  than  two-thirds  of  the  cases 
are  affected,  and  especially  the  feet  (81  j^, 
ople^ias  are  most  frequent,  and  next  par 
and  crossed  paralyses  being  rare.  In 
paralysis  is  partial,  some  muscle-groupi 
others  being  normal. 

Thus  even  when  there  is  marked  pan 

ties  the 
usually 
and  th< 
being  n 
upper  < 
musclej 
arm  th 
ments 
hands 
mal. 

Atn 
muscles 
monstr 
two  to 

miiller);   the  affected  part  is  cool,  relax 

Disturbances  of  sensibility  and  affecti 

are  absent;  mild  contractions  of  the  mu 

time  to  time  long  after  the  paralysis  has 

Mental  or  sensory  disturbances  do  no 

The  reaction  of  these  paralyses  to  t 

important.    The  nerves  no  longer  reply 

vanic  current.    The  muscles  act  similar] 

rent,  but  are  affected  by  even  a  weak  ga 

occurring  a  stronger  anodal  closure  cont 

cathodal  closure  contraction).    Even  aft< 

current  causes  a  long-drawn  contraction 

cles. 

The  reflexes  are  usually  much  dimini 


Fio.  875.— ParalygiH  Infantilis.    (After 
Rockwitz.) 
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tellar  tendon  being  absent.  After  a  time  (Seeligmiiller '  has 
observed  pes  equinus  four  weeks  after  the  appearance  of  the 
lesion)  the  altered  pressure  relations,  weight,  etc.,  cause  con- 
tractures and  deformities,  especially  of  the  lower  extremities. 
Thus  we  see  contractures  of  the  knee  and  hip,  talipes,  and  par- 
alytic spinal  curvatures.  In  accordance  with  the  amount  of 
sliding  on  the  floor  and  bending  of  the  limbs,  we  have  peculiar 
and  often  very  ugly  deformities  of  the  limbs  (Heine). 

The  affected  limbs  undergo  further  and  further  trophic 
changes;  they  atrophy,  and  remain  livid  and  cool.  Tlieir 
growth,  also,  is  interfered  with;  and  hence  arise  pelvic  de- 
formities, static  scolioses  (Fig.  12G),  especially  when  the  par- 
alysis is  unilateral. 

In  rare  cases  all  the  muscles  of  a  limb  ma}-  be  paralyzed; 
the  patient  then  has  a  perfectly  lax  "  swinging  leg.'* 

By  far  the  most  frequent  are  the  paralytic  contractures  of 
the  feet,  causing  equinus  most  frequently  (equino-varus),  and 
more  rarely  calcaneus,  calcaneo-valgus,  or  pure  valgus. 

If  the  foot,  from  the  superincumbent  weight  and  the  sink- 
ing of  the  fore-foot,  becomes  fixed  in  a  position  of  plantar  flex- 
ion, one  of  the  most  frequent  of  these  deformities,  the  pointed 
foot,  occurs  (Figs.  254, 255),  which  mostly  appears  as  an  equino- 
varus.  This  is  especially  the  case  in  young  children  that  do 
not  walk,  there  being  no  counter  pressure  upon  the  supinated 
foot;  and  also  in  those  who  move  on  crutches  after  the  setting 
in  of  the  paralysis. 

Pes  calcaneus  and  calcaneo-valgus  (contracture  in  dorsal 
flexion  and  pronation)  are  rarer;  for  the  dorsal  flexors  retain- 
ing their  power  and  the  plantar  flexors  being  paralyzed, 
gravity  opposes  the  formation  of  such  a  contracture.  Only 
in  cases  when  the  foot  is  permanently  used  for  walking,  and  is 
forced  into  dorsal  flexion  with  abduction  and  pronation,  the 
muscles  opposing  the  pressure  being  paralysed,  does  the  dis- 
ability increase  until  the  meeting  bones  and  tense  ligaments 
stop  it.    This  barrier  also,  however,  ultimately  gives  way. 

In  the  knee-joint,  also,  we  sometimes  flnd  contractures, 
usually  in  flexion  on  account  of  the  preponderating  frequency 
of  paralysis  of  the  quadriceps  femoris.  This  is  especially  the 
case  with  children  that  only  creep  on  the  floor  or  who  use 
crutches;  since  the  knee  and  hip-joint  are  then  kept  flexed  to 
keep  the  point  of  the  foot  from  the  ground. 
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As  a  usual  thing  the  patient^s  night^s  n 
act  the  tendency  to  contracture,  and  in  h 
sis  the  condition  at  the  knee  is  rather  tl 
joint  is  abnormally  loose  and  shaky,  fo: 
gelenk." 

The  children  walk  by  employing"  the 
sors  of  the  thigh  to  bring  the  knee  forwj 
ing  motion,  and  then  letting  the  body  w< 
knee  that  it  remains  hyperextended.  1 
then  falls  behind  the  base  of  the  foot; 
femoral  and  tibial  joint  surfaces  upon  one 
limb  bending  anteriorly,  and  the  tense  cj 
hold  it  in  place  behind.  These  latter 
eventually  give  way,  and  we  then  hav< 
knee  (Fig.  227). 

In  the  hip-joint  contractures  from  ii 
rare.  If  they  do  occur  it  is  in  neglectec 
months  curled  up  in  bed,  or  only  creep  a 
or  who  have  used  crutches  for  a  long  tin 
tractures  of  the  hip  lead  to  a  compeni 
375),  since  the  pelvis  must  incline  itself 
contracture,  and  the  spinal  column  mu 
centre  of  gravity  correct. 

The  function  of  the  glutaei  in  walking 
"Bx  the  pelvis  that  the  long  muscles  of  1 
point  of  insertion.  When  the  glutaei  an 
rior  part  of  the  pelvis  sinks  downward  in 
the  psoas  and  iliacus. 

A  condition  corresponding  to  genu  re 
in  the  hip.  There  the  tension  of  the  lig. 
vis  posteriorly,  and  a  lordotic  curvature  ai 
column  naturally  occurs.  If  the  lordosi 
the  ligaments  of  the  hip  are  relaxed,  the 
pearance  of  the  condition  to  congenital  c 
(Fig.  386)  may  be  very  marked.  In  fact,  c 
location  of  the  hip  in  infantile  paralysis 
(Reclus).*  The  contraction  of  the  intact  \ 
is  paralysis  of  the  glutaei  and  pelvi-t 
favors  the  occurrence  of  such  luxations. 

In  very  extensive  paralysis  the  extrt 
lax,  as  in  a  doll ;  hence  the  designation,  ja 
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Paralyses  of  the  dorsal  and  abdominal  muscles  always 
cause  anterior  curvature  of  the  spinal  column.  Besides  the 
lordosis  there  occurs  compensatory  kyphosis  in  the  upper  por- 
tions of  the  column  and  even  skoliotic  curvature,  in  conse- 
quence of  infantile  paralysis.  This  latter  may  be  entirely 
static  in  its  nature  and  be  due  to  shortening  of  a  limb;  or  it 
may  be  due  to  unilateral  paralysis  of  the  muscles  of  the  back 
and  consequent  unequal  pressure. 

Deformities  of  the  upper  extremities  in  consequence  of  in- 
fantile paralysis  are  much  more  rare;  and  the  mechanical 
conditions  leading  to  contractures  and  deformities  are  almost 
entirely  absent. 

The  shoulder  joint  rarely  becomes  fixed  by  the  simultane- 
ous contraction  of  the  pectorales  and  the  lat.  dorsi.  More  fre- 
quently we  find  a  paralytic  subluxation  present, 
in  which  the  weight  of  the  arm  has  caused  the 
capsule  and  ligaments  to  elongate,  and  the  hu- 
merus has  sunk  so  far  that  there  is  a  distinct 
hollow  between  it  and  the  acromion.  The  total 
atrophy  of  the  deltoid  renders  the  condition  still 
more  marked  (see  Fig.  376).  The  fingers  are 
flexed  into  the  palms;  the  hand  is  slightly  flexed. 
If  the  hand  be  more  strongly  flexed,  the  fingers  fio.  878.-Right. 
may  be  passively  extended.  If  the  fingers  be  sided  Paralyse  of 
flexed,  the  hand  may  be  extended  to  at  least  ^«sho"id«'^J«*«^ 
180°  (Volkmann).  This  variety  of  contracture  depends  upon 
the  amount  of  use  made  of  the  hand,  and  also  upon  whether 
the  flexors  or  the  extensors  or  both  are  paralyzed. 

Another  typical  affection,  which  causes  paralyses  as  fre- 
quently as  infantile  paralysis,  but  much  less  commonly  leads 
to  contractures,  causing  mostly  pes  equin.  spast.,  is  the  cere- 
bral paralysis  of  children  (hemiplegia  cerebr.  spast.)  (Heine, 
polioencephalitis  acuta).  Striimpell  has  especially  studied  it, 
and  has  located  the  disease  in  the  cortex. 

Pathological  anatomy  has  also  shown  the  presence  of  atro- 
phic processes,  parencephalitic  defects  in  the  motor  territory 
of  the  cortex  (cicatricial  remains  of  inflammatory  action), 
frequent  embolisms,  thromboses,  and  hemorrhages;  but  all 
without  any  special  localization  in  the  gray  matter  of  the 
cortex  (Wallenberg*). 

The  children  are  apparently  healthy  and,  after  a  short 
6—57 
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initial  stage  of  fever,  vomiting  and  convi 
attacked  with  the  paralysis. 

Hemiplegias  are  commonest,  mono 
Though  the  arm  is  usually  affected  mo 
paralysis  is  generally  not  so  complete  as 
Most  of  these  children  learn  to  walk  ag 
may  be  a  halting  one. 

Ataxia,  and  a  permanent  clumsiness 
may  be  left  behind.  The  intelligence  ma; 
in  right-sided  paralyses  there  may  be  spe 

Attempts  at  passive  motion  soon  sh< 
to  deal,  as  in  infantile  paralysis,  with  a  re 
tion;  tension  of  the  muscles  is  plainly  pre 
condition  rarely  leads  to  absolute  contrac 

The  muscles  and  nerves  preserve  theii 
and — an  important  point  for  differential 
no  trace  of  a  degeneration  reaction. 

The  tendon  reflexes  are  not  only  prei 
frequently  exaggerated  on  the  healthy  and 
on  the  affected  side. 

But  the  cerebral  paralysis  of  children 
guished  from  the  spinal  by  the  motor  irr 
the  paralyzed  limbs.  Finger,  hand,  and 
quently  spasmodically  retracted,  peculiar] 
ally  turned.  The  paralyzed  limb  shows 
tendency;  and  the  hands  and  fingers  espec 
iar  spasmodic  motions,  which  are  genera 
peripheral  muscle-group.  They  often  com 
slow  motions  of  extension  and  flexion,  a 
athetosis  by  Hammond.  The  involuntar 
especially  liable  to  occur  on  intended  mot 
toes  are  stretched  out  like  claws,  and  sepj 
on  one  side  only — hemi-athetosis.  Occ 
tor-irritation  symptoms  are  so  consider 
epileptic. 

The  sensibility  of  the  affected  part  i 
disturbed,  nor  is  the  temperature  or  color 
or  fright  at  passing  water,  or  involunta 
occur.  Bladder  and  rectum  are  never  aff< 
tile  paralysis. 

Paralytic  contractures  rarely  occur. 
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other  deformity  than  pes  equin.  spast.  and  contracture  of  the 
knee^  with  occasional  adduction  of  the  thigh  in  addition. 

According  to  Heine,  curvatures  of  the  spinal  cord  do  not 
occur  in  cerebral  inflammatory  paralysis. 

The  treatment  of  these  paralyses  falls  within-  the  domain 
of  internal  medicine,  and  consists  of  central  galvanization, 
strychnine  injections  (beginning  with  one-sixty-flfth  of  a  grain,) 
baths,  hydrotherapeutic  cures,  etc.  Gymnastics;  massage, 
and  the  peripheral  application  of  the  electric  current  must 
be  lauded;  patiently  applied  we  will  see  the  vitality  of  the 
affected  limb  gradually  increase.  Above 
all  it  is  necessary  to  prevent  the  appear- 
ance of  contractures  and  deformities.  Thus 
where  the  foot  tends  to  sink  it  should  be 
retained  by  a  bandage  in  a  rectangular 
position.  Ready  shaped  gutta-percha 
splints  are  useful;  the  foot  can  be  retained 
in  one  by  a  flannel  roller  bandage  or  by 
plaster  and  elastic  bands.  Frequently  it 
will  be  sufficient  to  heighten  the  shoe  at 
the  side  to  which  the  foot  sinks,  and  gen- 
erally to  see  that  the  patient  wears  laced 
shoes,  which  hold  the  foot  in  proper  posi- 
tion. These  children  should  not  be  left  to 
themselves.  They  should  be  provided  with 
mechanical  arrangements  and  put  on  their 
feet  (Fig.  378).  

The  use  of  crutches  must  be  entirely  p,q  jrrr.-Nyrop'i  Siu- 
forbidden;  they  predispose  to  the  develop-  tainingApparmtusforPar- 
ment  of  deformities.  If  contractures  are  **^^^* 
already  present,  gradually  increasing  manipulation,  plaster 
bandages  (sometimes  after  tenotomy),  must  be  employed  to 
correct  them.  Various  splints  and  supporting  apparatus  can 
then  be  employed ;  so  that  these  unfortunate  cripples  need  not 
drag  themselves  around  like  quadrupeds.  Such  apparatuses 
are  necessarily  of  varying  height,  in  accordance  with  the  ex- 
tent of  the  paralysis.  They  should  be  made  light  and  grace- 
ful, and  fitting  well  to  the  limb,  without  any  constrictions, 
which  would  further  the  atrophy.  Such  machines  (Fig.  377) 
usually  consist  of  side  splints  with  hinges  at  the  joints  which 
can  be  fixed  immovably;  they  are  covered  with  leather,  sili- 
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cate  of  soda,  etc.^    Where  only  a  few 
artificial  muscles,  to  a  certain  extent  rej 
or^rans,  may  be  employed,     Duchenne 
structcd  such  with  elastic  bands  of  rubl 
about  them-  under  the  head  of  paralys 
again,  elastic  springs,  or  lateral  spiral  s| 


Tin.  S7a~WaJkirig  AiU'fuanjs,  fi.r  Spnml  Pnrnlysls; 
PnpltT  Macli6  ApiMiratua  witJi  Movable  Hip  and  Fool, 
mid  Fixed  Ko<^  JofuL 

alyses  of  the  entire  lower  extremity  and 
must  reach  up  to  the  hips;  there  must  _ 
tuberosity  of  the  isehiunj*  and  steel  bai 
back  or  a  suitable  corset  arrangement  xm 
A  practical  apparatus  for  the  purpose! 
Heusner,*  in  which  the  g-irdle  is  ri*phicedj 
le^  of  strong*  but  soft  material,  to  n 
They  are  very  secure.  The  pelvic  ^rdle  ^ 
the  lateral  pieces  is  a  broad  piece  of  clott 
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with  buttons  in  such  a  way  that  the  child  can  loosen  it  when 
it  wants  to  go  to  stool  (Fig*.  379). 

Bockwitz  ^  describes  an  apparatus  which  he  has  used  in  the 
worst  cases  of  almost  complete  paralysis  of  the  legs  and  lower 
dorsal  muscles,  after  the  most  troublesome  contractures  had 
been  removed  by  tenotomies  and  extension.  It  consists  of  a 
strong  padded  corset  to  extend  up  the  back,  reaching  almost  to 
the  axilla,  and  sustained  by  shoulder  bands.  On  each  side, 
somewhat  above  the  hip,  are  attached  pieces  to  sustain  the 
legs;  they  reach  to  the  feet,  and  bear  on  their  inner  side  the 
shoe  for  the  reception  of  the  paralytic  foot.  At  the  hip-joint 
there  is  a  flexion  hinge,  and  above  that  an  abduction  hinge* 
The  knee  can  be  bent,  but  is 
secured  by  a  spring  that  fixes 
itself  firmly  in  extension.  The 
splints  run  inside  the  limbs, 
and  broad,  well-padded  rings 
fix  the  legs. 

Operative  procedures  (te- 
notomies, division  of  fasciiie, 
etc.)  are  frequently  necessary 
before  the  deformity  can  be 
overcome  and  before  we  can 
proceed  to  the  second  part  of 
the  treatment,  the  artificial 
replacement  of  the  function 
of  the  limb.  Recently  other  operations  have  been  devised  to 
artificially  fix  the  useless  limb  and  to  make  it  a  serviceable 
support  for  the  body.  Albert.  ^  has  designated  as  arthrokleisis 
(artificial  production  of  ankylosis,  arthrodesis)  a  series  of  very 
successful  resections  for  the  fixation  of  the  affected  limb,  both 
in  the  upper  and  the  lower  extremity. 

Quite  recently  J.  Wolff*  has  described  an  interesting  case 
of  arthrodesis  operation  in  a  boy  five  years  old  suffering  with 
complete  paralytic  •relaxation  of  the  limb  after  traumatism. 

Winiwarter  *®  reports  the  case  of  a  ten-year-old  boy  with 
completely  paralyzed  lower  extremities  (infantile  spinal  paral- 
ysis). He  formed  an  artificial  ankylosis  of  the  knee  first  on 
the  right,  and  a  few  weeks  later  on  the  left  side.  He  then  did 
the  same  with  the  tarso-crural  joint.    As  the  child  died  later 
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of  diphtheria  he  had  an  opportunity  to  » 
existence  of  complete  bony  ankylosis. 

V.  Lesser^  Nicoladoni,  Rydygier  have  ] 
tion  for  paralj^tic  foot  contractures  (see  a 

By  congenital  spastic  rigidity  of  the  Uc 
modic  muscular  contracture,  or  Little's  ^' 
group  of  symptoms  characterized  chiefly 
certain  groups  of  muscles  occurring  with 
sive  motion,  with  increased  tendon  reflexei 
ing  of  the  f aradic  contractility.  The  prep 
of  the  adductors  and  flexors  of  the  leg  ca 
gait,  and  a  deformity  of  the  foot  due  to  s 
sis. 

Delpech  observed  the  disease;  but  Liti 
cases,  and  flrst  recognized  it  as  a  disti 
meyer,  Busch,  Benedict,  and  Rupprechi 
Seeligmiiller,  Seguin,"  Bradford  "  and  ot 
special  cases. 

The  pathological  processes  which  cau 
probabty  very  various.  Little  believed  it 
rhages  into  the  brain  and  cord  occurring  ii 
to  sclerotic  processes;  Benedict  saw  the 
leading  to  atrophy ;  disseminated  sclerosii 
oral  columns,  cortical  defects,  etc.,  have  I 
is  some  bulbo-spinal  or  cerebro-spinal  lei 
complicated  births  are  usually  associated 

It  is  frequently  first  noticed  when  the  < 
Acuity  in  learning  to  walk.  It  may  be  th( 
the  child  can  move  at  all.  There  is  no  \ 
cular  spasm  on  attempted  motion.  Bru 
also  evokes  it.  The  tendon  reflexes  are  i 
biUty  is  normal,  though  psychic  abnormit 
and  articulation,  laryngismus  and  spastic 
present.    There  are,  however,  no  trophic  ( 

The  gait  is  the  opposite  of  that  of  para 
knees  are  bent  and  flexed  and  the  heels  < 
short,  tripping  walk,  for  the  spasmodic  n 
stiffens  the  legs.    The  toes  are  turned  in 
the  patient  treads  upon  their  tips. 

Rupprecht"  thus  characterizes  such 
patient  can  painfullj'^  walk  a  few  steps;  L 
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ately  falls  stiffly  to  one  or  the  other  side.  If  he  attempts  to 
^rasp  anything^  there  occurs  slowly  alternating  hyperflexion 
and  flexion  and  finally  clinching  of  the  hand.  If  we  attempt 
to  passively  move  elbow,  hip,  or  knee-joint,  it  can  only  be 
done  by  overcoming  the  elastic  resistance  or  the  clonic  con- 
tractions. 

To  a  certain  extent  the  symptoms  are  similar  to  those  of  a 
compression-myelitis,  from  spinal  caries;  but  this  latter  may 
be  distinguished  by  the  deformity  of  the  spinal  column  and  the 
posture  of  the  trunk.  Infantile  paralysis  is  distinguished  by 
the  diminished  or  abolished  faradic  contractility,  the  galvanic 
degeneration  reaction,  the  absent  reflexes.  A  mistake  for  the 
acquired  form  of  spastic  spinal  paralysis  is  more  liable  to- 
occur. 

The  prognosis  is  unfavorable.  Nevertheless,  there  occurs 
in  many  cases  a  spontaneous  diminution  of  the  symptoms. 
Treatment  does  much  to  improve  these  cases. 

The  constant  current  and  the  cold  water  cure  have  been 
recommended  by  Erb.  Little  recommended  passive  motions 
and  a  redressing  splint-bandage.  Adams  and  Busch  employed 
a  plaster  bandage  with  advantage.  Rupprecht  used  during 
the  night  lateral  extension,  a  splint-bandage  with  dorsal  flex- 
ion of  the  foot  piece,  and  a  Scarpa's  shoe  with  elastic  traction. 

Tenotomy  is  of  great  value  here,  improving  the  walk 
markedly.  The  heightened  irritabihty  of  the  tendons  when 
stretched  disappears,  and  movement  of  the  astragaloid  joint 
returns  permanently  (Rupprecht). 

Paralyses  of  special  nervous  and  muscular  areas,  patholog- 
ical or  traumatic  in  origin,  may  cause  certain  characteristic 
deformities.  Especially  is  that  the  case  with  the  upper  ex- 
tremity. 

The  ulnar  nerve  supplies  the  flexor  ulnaris,  gives  branches 
to  the  flexor  dig.  prof.,  the  muscles  of  the  ball  of  the  little  fln- 
ger,  the  small  flexor,  all  the  interossei,  the  two  innermost  lum- 
bricales,  and  partially  the  adductor  poUicis. 

Hence  in  parah'sis  of  ulnar  origin  we  get  ulnar  flexion  and 
abduction  of  the  hand,  the  bending  of  the  three  last  flngers  is 
hindered  partly  or  wholly,  and  movement  is  so  interfered  with 
that  writing,  drawing,  etc.  is  difficult  if  not  impossible. 

If  the  paralysis  has  lasted  long,  we  get  besides  the 
"clawed''  position  of  the  hand,  the  main  en  griff e  (caused  by 
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the  extensor  dig.  coinm.)^  a  characterisi 
The  ball  of  the  little  finger  disappears^  anc 
its  place;  the  region  of  the  adductor  poUi 
between  both  hollows  the  flexor  tendons  ai 
bundles  of  the  lumbricales,  innervated  b^ 
form  a  prominent  cord  traversing  the  pali 
two  last  phalanges  are  flexed;  the  flrst 
tended).  Even  dorsal  subluxations  of  tb 
occur;  while  on  the  back  of  the  hand  the  a 
ossei  causes  deep  furrows  to  appear  betw 
bones. 

The  median  nerve  supplies  the  flexor  c 
part  of  the  flexor  dig.  comm.  prof.,  the  £ 
abd.  flexor  brev.^  the  opponens  pollicis^  am 
ball  of  the  thumb  with  the  exception  of  th 

Paralysis  of  median  origin  seldom  occi 
erally  part  only  of  a  cerebral  paralysis, 
by  inability  to  bend  the  second  and  thir 
second  and  third  flngers,  and  inability  to  1 
thumb;  while  flexion  of  the  flrst  phalam 
can  be  effected  by  means  of  the  interosseL 

Hence  the  thumb  is  extended,  adduct< 
index  finger  is  extended,  while  the  thre 
slightly  flexed  in  the  normal  position.  Th 
mand*'  posture.  Further,  deepening  ol 
hand,  prominence  of  the  flrst  metacarpal 
of  the  atrophy  of  the  ball  of  the  thum 
flexor  surface  of  the  fore-arm,  are  the  la 
the  lesion. 

Most  important  of  all,  orthopedically,  i 
origin. 

The  radial  nerve  supplies  the  anterior 
the  anconeus,  supin.  longus,  ext.  radiales 
dig.  comm.,  dig.  V.,  ext.  ulnar.,  ext.  long, 
abd.  poll,  long.,  and  ext.  poll,  brevis.  Henc 
paralysis  of  traumatic  or  other  origin,  th( 
thumb  is  bent  under  it  in  adduction,  the 
flexed,  extension  and  abduction  of  thumb  ; 
impossible,  and  supination  of  the  extende 
help  of  the  biceps)  cannot  be  accomplis 
paralysis  causes  the  approach  to  each  ott 
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insertion  of  the  Hoxors;  and  from  the  added  interference  with 
their  function  and  the  paralysis  of  the  thumb,  the  hand  be* 
comeH  almost  useless. 

The  ati^ophy  of  affected  muscles  iJi  old  paralyses  of  this 
kind  causes  flattening:  of  the  fore-arm  upon  the  ext-ensor  and 
supinator  side,  and  wrist-diop. 

Fi;u%  3H0  shows  a  case  of  partial  radial  paralysis  from 
chronic  lead-poisoning. 

Lead-poisoning  occurs  in  paintei-s  and  also  from  the  use  of 


Fiu.  '^K~  Ptisitltm  of  Uit?  Hantl  in  Lead  jMinvlisis. 

lead-containing  face  preparations  (bloom  of  youth,  Sayre), 
There  is  extensor  paralysis  of  the  hands,  which  hanjer  down 
relaxed  when  the  elbow  is  flexed.  The  complete  impossibility 
of  extension,  usually  bilat-eral,  gives  us  a  typical  picture  of  an 
affection  which  is  not  likely  to  be  confounded  with  any  other. 
Besides  the  use  of  electricity,  iodide  of  potassium  (one  to  two 
drachms  daily),  orthopedic  apparatuses  are  of  use.  Elastic  ex- 
tension may  replace  the  extensors,  and  hence  prevent  nutritive 
shortening:  of  the  healthy  flexoi*s,  Tlie  old  Delacroix  **  appa- 
ratus is  very  useful. 


\%r  -tft 
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Hudson  has  invented  a  li^ht  and  elega 
SajT^e  recommends." 

OoUin's  apparatus  is  excellent^  and  is  ci 
ance  with  a  plaster  model  of  the  hand  am 
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CHAPTER  IX. 

ORTHOPEDIC  AFFECTIONS  FOLLOWING  FRACTURES  AND 

LUXATIONS. 


Unrkduckd  luxations  and  improperly  treated  fractures 
fall  within  the  domain  of  orthopedics. 

Improperly  set  fractures  consist  of  union  in  false  position^ 
either  from  not  properly  remedying  the  original  displacement, 
or  from  secondary  displacement  during  the  period  of  healing. 
Hence  there  remains  angular  union, 
axis  rotation,  or  overriding  of  the 
fragments. 

The  importance  of  the  condition 
varies  with  the  grade  of  the  deform- 
ity. It  is  more  serious  when  it  affects 
the  lower  extremity,  when  it  more 
frequently  requires  our  care.  Qurlt 
collected  149  cases  affecting  the  lower 
extremity,  71  being  of  the  thigh  and 
59  of  the  leg,  against  12  of  the  hu- 
merus and  7  of  the  fore-arm.  Bruns  ^ 
collected  330  cases,  275  of  them  affect- 
ing the  lower,  and  55  the  upper  ex- 
tremity. 

Etiologically  the  fracture  may 
not  have  been  noticed,  or  no  attempt 
at  replacement  may  have  been  made, 
or  the  retention  may  have  been  insuf-  fio.  88i.-Defoniiity  FoUowinic  Epi- 
flcient  from  looseness  of  the  dressing  P»>y-e^>>-tureoftheHumeruiu 
or  restlessness  or  delirium  of  the  patient.  The  muscular  pecul- 
iarities of  the  part  influence  the  form  of  fracture  markedly. 
Thus  Bruns  found  that  almost  all  the  faulty  fractures  of  the 
thigh  were  situated  in  the  upper  half  of  the  bone  and  were 
angular  outward  with  shortening.    In  children,  in  particular. 
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fractures  are  not  infrequently  overlooke 
epiphyses;  for  the  displacement  frequent) 
the  absorption  of  the  large  amount  of 
(Fig.  380). 

The  disturbance  caused  consists  first 
the  direction,  length,  and  shape  of  the  ] 
cially  in  the  consequent  diminution  or  ab 
tion.  And  this  is  not  alone  the  case  in  th 
extremities;  in  exceptional  cases  we  may 
remedy  the  results  of  lesser  injuries  becau 
of  the  bone  caused  interference  with  mo 
mation  and  ulceration  of  the  skin. 

Treatment  consists  first  in  seeing  th 
the  most  advantageous  position  possible 
breaking  up  the  faulty  union. 

Where  the  union  is  not  yet  very  firm 
elastic,  the  deformity  may  be  remedied  by 
of  the  callus.  This  is  especially  the  cas< 
children,  when,  on  taking  ofl"  the  bandag 
have  not  healed  correctly,  as  not  infrequ 
cially  with  the  fore-arm.  Duplay  says  sixt 
limit  of  the  time  after  the  injury  in  whi 
practicable. 

In  older  cases  we  have  the  choice  of 
mental  osteoclasis,  and  2,  osteotomy  or  re 

The  earlier  *^  Dysmorphosteo-palinklas 
zoli,  etc.)  allowed  of  but  a  ver^"  approxi 
their  action,  the  newer  osteoclasts  (Robin 
precise  in  their  action  that  it  is  not  to  1 
instrumental  osteoclasis  of  badly  healed 
coming  into  the  foreground.  Thus  Pouss< 
Manual  osteoclasis  is  then  reserved  for  ca 
children  with  the  lesion  in  the  middle  of 
bone. 

Where  osteoclasis  is  impossible,  as  fi 
etc.,  osteotomy  is  in  place;  and  especially 
osteotomy.  This  consists  of  the  sepan 
uniting  the  fragments,  longitudinally  if 
necessary,  a  bone-suture  may  be  applied  to 
Thus  Fig.  382  shows  a  badly-healed  supr 
of  the  femur  causing  genu  varum,  which  ^ 


OrHiopedics  and  Orthopedic  Surgery. 


901 


osteotom3'.  Other  operative  procedures,  such  as  tenotomy, 
are  sometimes  necessary. 

In  very  extensive  deformities  the  excision  of  wedge-shaped 
pieces  ^  or  partial  resection  may  be  indicated.  When  the  ends 
of  fragments  project  toward  the  skin,  it  is  not  infrequently 
necessary  to  lay  the  part  open  and  remove  the  projection. 

In  the  case  shown  in  Fig.  381  there  was  ulceration  of  the 
soft  parts  over  the  sharp  edges  of  the  bone.  I  therefore  re- 
moved the  projecting  edge  of  the  diaphysis  with  the  chisel. 

Bruns,  in  seventy  cases  of  antiseptic  osteotomy  (thirty- 


Fio.  882.  —  Supracon- 
dyloid  Fracture  of  the 
Femur  vith  Conaequent 
Oenu-Vanim. 


Fig.  3S3.— Pseudarthrosis 
of  the  Tibia.  (After  Fer- 
gusson.) 


Fio.  384.~Protective  Apparatus 
in  Recurrent  Dislocation  of  the 
Shoulder. 


eight  linear,  thirty-two  wedge-shaped),  records  sixty-six  cures 
without  notable  disturbance. 

Pseudarthroses  also  may  need  orthopedic  treatment;  3^et 
they  hardly  belong  here.  Probably  where  there  is  marked  de- 
formity connected  with  the  condition,  removal  of  projecting 
ends  of  bones,'resection  of  both  fragments  with  bone  suture  or 
screwing,  will  be  proper;  while  retention  apparatuses  will  only 
be  employed  for  the  mild  cases. 

As  regards  dislocations,  the  rare  cases  of  so-called  habitual 
luxation  may  need  special  orthopedic  treatment.  Thus  Fig. 
384  shows  Le  Fort's  apparatus  for  habitual  dislocation  at  the 
shoulder  joint. 

Old  luxations  also  occasionally  fail  under  the  charge  of  the 
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orthopedist.    Although  few  dislocations  are  nowadays  to  be 
regurded  as  irreducible^  and  though  even  for  them  arthrotomy 
\  and  resection  may  be  employed,  there  are  yet  cases  in  which 

a  luxation  has  either  not  been  recognized,  or  the  patient  has 
^  not  sought  medical  aid  at  alL    Here  there  may  be  considera- 

^  ble  disturbance  of  function,  either  from  faulty  position  (as  in 

J  '     dislocations  of  the  hip  and  the  astragalus)  or  by  pressure  upon 

the  nerves  (as  in  axillary  dislocation  of  the  humerus).    If  the 
•  possibility  of  reduction  can  be.  excluded,  to  be  determined 

rather  by  the  condition  of  the  limb  than  by  the  length  of  time 
that  has  elapsed,  massage  and  manipulation  may  do  much, 
I;  especially  in  youthful  individuals,  to  form  a  favorable  near- 

throsis, and  prevent  ankylosis.    In  many  cases,  especially  in 
»!  the  lower  extremities,  there  will  be  no  question  of  anything 

■^  more  than  bettering  the  position  of  the  limb.    The  accidental 

fracture  of  the  neck  of  the  femur  in  the  attempt  to  reduce  an 
';  old  dislocation  of  the  hip  (Volkmann  and  others)  has  shown  us 

^  how  the  abnormal  position  of  the  limb  may  be  remedied  by 

L  osteoclasis  or  osteotomy  where,  as  in  the  upper  limb,  motility 

0  is  of  greater  importance  (at  the  head  of  the  humerus,  or 

^  radius).    Resections  of  the  head  of  the  irreducible  bone,  divi- 

sion of  adhesions,  will  give  a  fair  amount  of  function.    In 
■^  this  way  entire  resection  of  the  joint  will  be  less  often  neces- 

\  sary.    These  measures,  to  be  done  under  the  strictest  antisep- 

jk  sis,  are,  however,  no  longer  in  the  domain  of  orthopedics. 
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CHAPTEE  X. 

CONGENITAL  LUXATIONS. 

Congenital  luxations  are  conditions  in  which  the  nor- 
mal relations  of  the  bones  composing  a  joint  are  disturbed. 
Though  rare,  they  may  occur  at  various  joints:  hips,  knee, 
hand,  shoulder,  elbow,  jaw,  etc.  The  most  important  are 
those  of  the  hips,  which  we  shall  consider  somewhat  at  length. 

Most  of  these  cases  are  due  to  defective  development  of  the 
articular  head  of  the  bone;  rarely  do  intra-uterine  joint  affec- 
tions, paralyses,  or  abnormal  muscular  contractions  cause 
them.  Since  the  idea  of  dislocation  presupposes  the  former 
existence  of  normal  joint  relations,  the  designations  of  dysar- 
throsis cong.  (Ammon),  congenital  malposition  (Reeves)  * 
would  be  more  appropriate,  especially  as  some  of  the  most 
important  elements  of  a  dislocation,  for  example  the  rupture 
of  the  capsule,  are  absent. 

Our  scientific  knowledge  of  congenital  luxations  begins 
with  Dupuytren  in  1826,  though  Hippocrates,  Avicenna,  Par6, 
Morgagni,  Heister,  and  Paletta  undoubtedly  observed  them. 
Dupuytren^s  pictures  have  been  copied  in  most  of  the  text- 
books. Recent  investigations  show  that  the  condition  is  by  no 
means  a  very  uncommon  one. 

By  far  the  most  important,  as  above  stated,  is  the  hip  dis- 
placement (lux.  coxaB  congenita).  It  may,  however,  appear  in 
earliest  childhood.  The  femur  is  displaced  upward  and  back- 
ward on  one  or  both  sides. 

As  regards  the  absolute  frequency  of  the  affection,  Parise 
found  it  four  time  in  332  autopsies  of  new-born  children, 
Pravaz  saw  125  cases  in  sixteen  years*  practice,  and  Dopp,  at 
the  St.  Petersburg  foundling  asylum,  reckons  one  congenital  hip 
dislocation  to  twenty-three  children  with  club-foot.  According 
to  some  observers,  its  frequency  varies  in  different  countries; 
Albert  saw  it  exceptionally  often  in  the  TyroL 
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Hereditar3''  influences  are  certainly 
Schreger,  and  Stromeyer  found.  Obse: 
curred  in  several  generations  are  by  no 
theless  Adams  found  this  to  be  the  case 
times. 

Undoubtedly  the  affection  is  much  : 
females.  Eronlein  found  87.6^  of  the  ca4 
forty-seven  females  in  sixty  cases,  Albc 
in  sixty  cases.  Roser  explains  this  by  i 
of  the  legs,  which  is  much  more  likely  t< 
during  foetal  life.  There  is  some  differei 
unilateral  or  bilateral  occurrence.  Di 
and  others  believed  the  latter  to  be  mosi 
lein's  combined  statistics  give  only  40^  < 
Adams,  in  his  sixty  cases,  had  forty-onc 

As  regards  the  etiology,  there  is  mucl 
idea  that  it  is  a  developmental  anomaly,  t) 
ing  undeveloped  as  a  shallow  furrow.  ] 
be  due  to  a  premature  ossification  of  tl 
in  consequence  of  neighboring  inflamm 
Gravitz,  though  he  found  no  calcificati^ 
seven  cases,  yet  supposes  the  occurrence 
ment. 

While  Adams  and  others  think  this 
jority  of  instances — from  the  frequentl; 
rence  of  other  malformations,  if  nothing 
that  there  are  other  explanations  for 
they  claim  as  etiological  factors  a  pe 
foetus  when  there  is  pathological  laxity; 
absence  of  liquor  amnii  (Roser,  Liicke' 
looked  upon  foetal  joint  inflammations,  1 
Verneuil),  or  destruction  of  the  capsule 
La  valine)  or  intra-uterine  convulsions  (( 

The  idea  also  that  traumatisms  of  t 
or  injuries  during  confinement'  (Capui 
congenital  dislocation  of  the  hip,  has 
Brodhurst,'  especially,  believed  that  i 
breech  cases.  Sedillot  regarded  patholoj 
ligaments  as  the  cause.  Recently  som< 
plained  as  due  to  paralysis  of  the  ten 
consequence  of  infantile  paralysis,  espec 
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Roser  *  have  attempted  to  explain  some  instances  as  due  to 
paralysis  of  the  pe  hi -trochanteric  muscles.  VemeuiP  had 
pre\iously  stated  that  isolated  paralyses  and  atrophies  of 
the  g-luteal  muscles,  causing  relaxation  of  the  joint,  were  at 
the  root  of  the  trouble.  The  pathological  findings  are  quite 
various.  The  Musee  Dupuytren  contains  forty-nine  specunens 
of  dislocation  of  the  hip,  twenty  of  which  are  congenital.  The 
variety  depends  upon    whether  the  specimens   belonged   to 


Fi0.  885— Prepuratioii  of  a  Lux.  Coxae  Oots^.  (Mti*.  Huy}. 


ehiTdren  who  had  not  learned  to  walk,  or  to  adults.  Most 
cases  were  orig"inally  inconiplete  luxations. 

In  the  new-born,  or  in  children  who  had  not  yet  learned  to 
walk,  the  acetabulum  was  mostly  in  the  normal  place,  but 
shallower  and  smaller  than  usual,  and  with  its  posterior  bor- 
der flattened.  The  head  of  the  femur  also  was  flattened  and 
atrophied,  and  rested  on  the  posterior  upper  edg"e  of  the  ace- 
tabulura.  Tlie  lig-.  teres  was  absent  or  elongated  and  thin:  the 
capsule  was  intact,  perhaps  a  little  relaxed;  but  there  was  no 
ruptnre  of  it,  nor  was  there  any  other  esgential  alteration  of 
the  pelvis. 

Fig-.  385  shows  a  preparation  taken  from  a  small  child  with 
C— 58 
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right  congenital  dislocation  of  the  hip. 
lengthened,  and  hypertrophied  capsule;  th 
the  small  triangular  shallow  acetabulum 
small  conical  head  of  the  femur  resting  j 
upper  border  of  the  capsule — are  all  well 
the  lig.  teres,  or  of  the  head  and  neck  of 
present  in  rare  cases  (Camochan,  Harris^ 

In  older  children  we  see  plainly  that 
not  kept  pace  with  the  other  parts  hi  its 
the  head  of  the  femur  are  small  and  mis 
imperfectly  developed  or  absent;  and  th< 
more  the  neck  is  placed  rectangularly  to 
The  capsule  is  toughened  and  stretche 
serted;  it-  permits  great  freedom  of  pla^ 
femur,  and  is  especially  thickened  wh< 
against  it. 

Now,  since  the  rump  sinks  when  tt 
stands,  the  thickened  capsule  and  the  lig 
be  eventually  worn  through.  Hence,  in  g 
either  find  great  thickening  of  the  capsul 
the  formation  of  a  nearthrosis.  Yet  sue 
attain  the  completeness  of  the  nearthroj 
traumatic  dislocations. 

The  pelvis  undergoes  characteristic 
altered  pressure  relations.  In  unilateral 
the  affected  side  of  the  pelvis  is  atrophic, 
from  before  backward  and  from  above 
Thus  the  ilUum  is  forced  inward,  and  mor 
ischium  is  displaced  outward.  With  bila 
the  other  hand,  the  pelvis  is  distorted  s^ 
ilia  are  forced  inward,  the  pelvic  entrance 
ished  in  both  diameters,  and  the  transvc 
pelvic  entrance  Ls  somewhat  increased.  E 
why  congenital  dislocations  do  not  int< 
(Bouvier,  Lassman  •). 

The  symptoms  of  congenital  dislocati< 
in  the  disturbed  gait,  the  uncertain  motioi 

In  bilateral  hip-dislocation  the  child 
late,  and  has  a  peculiar  vacillating  goose 
trusion  of  the  abdomen,  marked  flexion  oi 
dosis.    There  is  also  elevation  of  the  hip 


Orik^ff^i's  m»d  i?rtk^ffA-  Stagirry, 


W 


(Fl^.  336)  aused  linr  tbr  diqiteeed  bMWI  of  Ite 
cas<«  we  Botioe  tbe  nelaimi  shortiwas  «f  llw 

tlie  t!xcefisive  '^  -        '     of  lite  hipSs 


ext4^mritk- 


kix'ttcJon  of  tli#  Ulp. 


In  unilateral  cong-enital  uisiuratlon  of  t]w  hip  lhf»  i?ait  in 
oscillating^  antl  limping^;  tVu*  afrtTliul  \vg  is  Hhortf^niHl;  tlit^re  m 
iBclmation  of  the  pelvis^  and  iscolicmiH  of  the  Hpinul  column* 
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The  limb  is  weaker  than  its  fellow,  an 
rotated  inward. 

The  diagnosis  of  the  condition  is  frequ< 
is  based  on  the  excessive  mobility  of  the  j< 
and  traumatic  dislocations  the  joint  is  fixe< 
easily  pulled  back  into  the  normal  positi 
lordosis  and  shortening. 

From  the  slight  amount  of  change  thai 
conceivable  why  the  affection  is  seldom 
young  children.  Nevertheless  Kronlein ''  r 
at  two  days  and  at  four  months  respecl 
absence  of  pain,  swelling,  fistula,  etc.,  we  fi 
line  above  the  side  of  the  head  of  the  fe: 
ence  of  other  malformations,  and  the  anami 

The  prognosis  of  congenital  hip  disloi 
unfavorable  in  older  cases.  In  very  your 
and  Buckminster-Brown  have  reported  fa\ 
treatment;  but  these  are  certainly  exceptic 
we  must  be  satisfied  to  prevent  further 
formity. 

If  the  condition  were  more  frequently 
ately  after  birth,  it  would  be  more  often  \ 
position,  as  can  be  done  in  most  cases  oj 
delivery.  At  all  events  it  would  be  posj 
thigh  in  the  most  favorable  position,  by  pas 
obtain  a  favorable  nearthrosis.  Unfortui 
portion  of  cases  are  seen  only  so  late  that 
the  question.  For  a  long  time  our  therap< 
sisted  only  in  protracted  extension. 

Huqibert,  Jacquier,  Qu6rin,  Pravaz,  I 
others  claim  to  have  obtained  favorable  rei 
cures,  by  this  means;  while  Dupuytren  a: 
stress  on  a  roborant  treatment.  Prava2 
apparatuses,  the  first  to  bring  the  head  of 
the  acetabulum  by  extension,  the  second 
ting  out  again,  and  the  third  to  increase  tl 
tabulum. 

Very  recently  a  case  of  cure  has  been 
minster-Brown.^  The  treatment  consisted  o 
rest  in  bed,  with  extension,  passive  mot 
directions,  and  then  the  use  of  a  wheeled  w 
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Nevertheless,  such  cases  are  the  exceptions;  and  in  most 
cases  tonic  treatment,  strengthening  of  the  muscles,  reten- 
tion for  long  periods  of  time  in  the  abducted  position  (Roser), 
give  us  most  hope  of  preventing  the  affection  from  becoming 
worse. 

For  unilateral  cases  Taylor's  coxitis  machine,  or  other  ap- 
paratuses resting  upon  the  ischial  tuberosities,  and  tending  to 
prevent  a  further  upward  displacement  of  the  head  of  the 
bone,  are  most  appropriate.  For  double  congenital  luxation  a 
variety  of  apparatus  have  been  proposed  b}'^  Dupuj'tren,  Bou- 
vier,  Stromeyer,  Heine,  Froriep,  Langgaard,  Hiiter,  Schwabe, 
etc.  They  are  all  more  or 
less  on  the  style  of  the  cinc- 
ture h  godet  and  consist  es- 
sentially of  a  pelvic  girdle 
with  a  hollow  lateral  pad, 
whose  object  is  to  prevent 
further  upward  displacement 
of  the  trochanter,  and  of  a  cir- 
cular arrangement  for  fixing 
the  thigh.  The  pads,  as  in 
Langgaard's  apparatus,  are 
fixed  by  a  ball-and-socket 
joint  to  a  firm  rod  attached 
to  the  pelvic  girdle  (Fig. 
388). 

In  Kraussold's  •  apparatus  the  trochanters  are  fixed  from 
above  by  movable  concave  pads  which  are  attached  to  the 
pelvic  girdle,  and  are  supposed  to  fit  in  the  region  between 
the  anterior  superior  spine  and  the  trochanter. 

The  apparatus  made  by  Schwabe^®  consists  of  a  steel 
strengthened  leather  pelvic  girdle  accurately  fitted  after  a 
plaster  cast  of  the  part,  with  arm  pieces  and  a  broad  band 
over  the  stomach  above  connecting  them,  to  correct  the  lordo- 
sis. A  smooth  polished  pad,  of  ivory,  hard-rubber,  or  ebony, 
is  attached  to  the  pelvic  girdle.  It  can  be  turned  in  any  direc- 
tion, and  with  it  any  amount  of  pressure  may  be  made  down- 
ward and  inward  upon  the  trochanter.  After  putting  on  the 
apparatus,  the  patient  is  placed  upon  his  back,  the  extremity 
is  extended  and  the  luxated  head  replaced,  and  the  pad  is  fixed 
in  the  proper  position. 


Fio.  387.  —  Lux. 
Coxae  Cong,  in  a 
14-year-old  Boy. 


Fio.  888.  —  Lang- 
gaard^s  Apparatus  for 
Lux.  Coxae  Cong. 
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All  these  apparatuses  are  dear  and  com 
useless.  "  I  have  frequently  seen  childre: 
says  Adams,  "  but  have  failed  to  observe  \ 
rived  therefrom/'  It  is  therefore  readil 
corsets  of  silicate  of  soda  and  other  plastic 
tried.  Thus  Landerer  recommends  the  a 
sion  of  a  silicate  corset  reaching  from  th 
chanter;  the  trochanteric  part  is  to  be  can 
fore  it  dries,  so  as  to  make  a  kind  of  depres 
then  to  be  slit  in  front  and  behind. 

Landerer  found  the  working  of  these  cc 
tory,  the  patients  immediately  appearing 
inches  taller,  the  lumbar  lordosis  being  sti 
the  bearing  becoming  normal.  One  patien 
had  before  not  been  able  to  go  at  all,  walk 
immediately  after  its  application.  For  the 
386  I  had  a  leather  corset  made  after  such 
with  the  result  that  his  gait  improved  rem 

In  those  cases  where  paralysis  of  a  cerl 
cles  has  caused  the  deformity,  it  is  pro 
strengthen  them  b3'  electricity,  massage 
these  are  the  cases  in  which  hydrotherap 
movement  cure  accomplish  remarkable  res 

Querin,  Brodhurst,  and  others  have  recoi 
of  the  pelvi-trochanteric  muscles,  to  remoi 
reposition  which  they  occasion;  but  this  ca: 
in  very  few  cases.  Buhring  proposed  to 
bone,  and  others  thought  b^^  subcutaneous 
periosteum  of  the  ilium  to  excite  the  bo 
activity.  Mayer  seriously  proposed  to  st 
femur  by  resection;  and  Htiter  recomme 
atrophic  head  of  the  bone  and  removing  it, 
osteum  from  the  neck  of  the  femur  and 
stitching  them  together  to  obtain  a  synos 
joint  connection  between  pelvis  and  femi: 
that  in  any  rational  operation  we  must  ; 
head  of  the  femur  in  a  new  cavity,  perhaps 
pegs;  since  even  if  in  a  unilateral  disloca 
the  final  result,  this  would  be  better  than  tl 
ity  of  congenital  luxation.  As  regards  rese 
this  deformity  we  possess  a  series  of  ol 
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Heusner  "  in  a  female  seventeen  years  old,  after  vainly  trying 
Taylor's  and  other  machines,  did  a  resection,  removing  the 
elonguted  head  of  the  femur  and  chiselling  off  the  edges  and 
enlarging  the  acetabulum,  and  obtained  a  good  result. 

Margary^^  also  tried  chiselling  out  the  acetabulum,  and 
has  done  seven  resections  for  congenital  hip  dislocation  (three 
unilateral,  four  bilateral).  Rose  and  Reyher  also  were  com- 
pelled to  resort  to  it.  For  old  cases,  where  the  motion  of  the 
head  upon  the  pelvic  bones  causes  great  pain  and  disturbance 
of  function,  the  operation  of  resection  is  fully  indicated,  and 
has  given  good  results,  especially  when  combined  with  deepen- 
ing of  the  acetabular  cavity. 

Congenital  dislocations  of  the  patella  have  been  observed. 
They  are  mostly  unilateral  or  bilateral,  incomplete  or  complete 
external  luxations.  When  complete,  it  is  only  when  the  knee 
is  flexed  that  the  dislocation  becomes  prominent  or  apparent 
(intermitting  form);  when  incomplete,  the  patella  lies  upon 
the  external  condyle  of  the  femur,  and  when  the  knee  is  flexed, 
the  patella  returns  to  its  normal  place.  In  a  few  cases  the 
secondary  genu  valgum  was  so  great,  that  operative  treat- 
ment was  necessary  (Middeldorpf).^^ 

Cases  in  point  have  been  described  by  Paletta,  Wutzer, 
Caswell,  Boyer,  Ravoth,  and  Bessel-Hagen."  The  amount  of 
disturbance  was  usually  marked,  especially  on  going  down- 
hill, or  down-stairs.  Suitable  knee-caps  were  in  most  cases 
sufficient  to  relieve  the  trouble.  Our  main  endeavor  in  treat- 
ment should  be  to  gradually  correct  the  position  by  passive 
flexion,  fixation  in  the  correct  position,  etc. 

In  congenital  dislocation  of  the  knee  the  tibia  is  usually 
displaced  forward  with  abnormal  hyper-extension  of  the  joint; 
and  this  may  be  so  great  that  when  the  child  lies  upon  its 
back  it  may  be  possible  to  extend  the  leg  vertically  or  even  to 
make  the  anterior  surfaces  of  leg  and  thigh  meet. 

Congenital  luxation  of  the  foot  has  also  been  noticed  ( v. 
Volkmann). 

Rarer  and  much  less  important  are  the  congenital  luxa- 
tions of  the  upper  extremity.  Probably  most  of  the  cases  of 
congenital  luxation  of  the  humerus  described  by  R.  Smith,** 
Mayer,  and  others  were  of  a  paralytic  nature  (Little,  J.  Wolff). 
At  the  elbow  there  were  chiefly  noticed  isolated  congenital 
luxations  of  the  head  of  the  radius,  which,  like  those  of  the 
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hand,  mostly  depend  upon  defects  in  and  disturbances  of  de- 
velopment in  the  re^on  of  the  fore-arm. 
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Abscess,  cold,  651. 

gravitation,  651,  680. 
psoas,  681. 

retropharyngeal,  683. 
Abscesses  and  infiltration,  follicular 

and  cavernous,  212. 
Absorption  of  effusion  in  sprains,  416. 
Acupuncture      in      treatment      of 

sprains,  513. 
Adenitis,  blenorrhapc,  804. 
Age,  effects  of,  on  joints,  377. 
Alcoholic  drinks  to  be  interdicted  in 

calculous  disease,  328. 
Alkalies  in  the  treatment  of  gravel, 

313. 
Anatomy  of  joints,  859. 
Ankylosis,  742. 

Apparatus  for  measuiing  skoliotic 
curvature,  704. 
for  skoliosis,  722. 
lever,  677. 
Arnica  in  spains,  487. 
Arthritis  blenorrhagica,  205. 
Azoturia  and  heart  disease,  connec- 
tion between,  7. 

Back,  sprains  of  the,  502. 

Balanitis,  205. 

Bandages  in  orthopedics,  593. 

Bartholinitis,  282. 

Baths  in  treatment  of  sprains,  514. 

Bed,  upright,  661. 

Bladder,  anatomy  of,  59. 

inflammation  of.  255. 

stone  in  the,  solvent  treatment 
of,  337. 
Blenorrhoea,  anatomy,  108. 

complications,  203. 

complications  of,  in  the  female, 
279. 

course,  84,  95. 

diagnosis,  96. 

diet  in.  113. 

florid  stage.  74. 

forms,  86,  95. 

hygiene  in,  118. 


Blenorrhoea  in  the  female,  266. 

in  the  mule,  52. 

incubation,  72. 

injections  lor,  181. 

of   the  sexual    organs  and  its 
complications,  88. 

of  the  sexual  organs,  etiology,  41. 

of  the  sexual  organs,  histoiy,  88. 

prodromal  stage,  74. 

prognosis,  101. 

prophylaxis,  112. 

remedies  used  in,  116. 

secretion,  77,  93,  162. 

suspensories  for,  113. 

symptoms,  ^^eneral,  84,  94. 

symptoms,  mflammatory,  76. 

symptoms,  subjective,  80,  93, 

syringes,  etc.,  for,  123. 

treatment,  110. 

urethral,  52. 
Bow-leff  794. 
Brisement  forc6,  747,  763,  787. 

Calculous  disease,  alcoholic  drinks 
to  be  interdicted  in,  828. 

disease,  early  history  of,  307. 

disease,  hygiene  in,  384. 

disease,  preventive  treatment  of, 
307. 
Calculus,  hereditary  tendency  to  the 
formation  of,  309. 

sotvent  treatment  of  337. 
Caries  of  the  vertebrae,  647. 
Casts,  preparing,  594. 
Chordee,  81. 
Claw-hand,  770. 
Club-foot,  802. 
Club-hand,  769. 

Cold  in  treatment  of  sprains,  488. 
Contraction,  muscular,  537. 

of  the  fingers,  529. 
Contracture,   congenital  spasmodic 

muscular,  894. 
Contractures,  742. 
Cooling  sound,  200. 
Corset,  spinal  supporting,  675,  736. 
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Corsets,  materials  used  for,  596. 
Couches  for  skoliosis,  719. 
Counter-curvatures,  653. 
Cow-foot,  836. 
Cowper's  glands,  inflammation  of, 

319. 
Cowperitis,  219. 
Cramp,  537. 
Crus  varum,  798. 
Curvatures,  rachitic,  of  the  diaphy- 

ses,  797. 
Cystitis,  255. 

Deformities  of  the  spinal  column, 
641. 
of  the  thorax,  787. 
of  the  toes,  879. 
pai^lytic,  885. 
Devil's  foot,  886. 

Diabetes  and  heart  disease,  historical 
retrospect,  3,  7. 
and  its  connection  with  heart 

disease,  3,  7,  12. 
changes  found  post-mortem  in 
heart,  blood-vessels,  and  kid- 
neys, 24. 
causes  of  cardiac  alterations  in, 

20. 
literature  of,  8. 

morbid  changes  of  metabolism 
the  cause  of  cardiac  disease, 
27. 
relative  frequency  of,  8, 
treatment,  28. 
types  of,  8. 
Diaphyses,    rachitic  curvatures   of 

the,  797. 
Diathesis,  uric  acid,  810. 
Dietetic  treatment  in  uric-acid  dia- 
thesis, 327. 
DittePs  porte  rem^e,  197. 
Diuretics  in  the  treatment  of  gravel, 

814. 
DoKal  splints,  676. 
Dupuytren's  contraction,  529,  774. 

Effusion  in  sprains,  411. 

Elbow-joint,  contractures  and  anky- 
loses of,  767. 

Endocarditis,  blenorrhagic,  300. 

Ekidoscopes,  169. 

Endoscopy,  technique,  174. 

Epididvmitis,  233. 

Epi pedometer,  Roberts',  584. 

Exanthemata,  blenorrhagic,  802. 

Extension  apparatus,  666. 
in  orthopedics,  596. 

Extremities,  orthopedic  affections  of 
the,  742. 


Felt  dressings,  671,  737. 

Finger,  Ernest,  on  blenorrhcea  of  the 

sexual  organs  and   its  compltci^ 

tions,  33. 
Fingers,  contraction  of  the,  529, 

contractures  of  the,  77^. 
Flat-foot,  559  827,  859. 
Follicular  and  cavernous  infiltration 

and  abscesses,  212. 
FoUiculitis,  269. 
Foot,  contractures  of  the,  802. 
Forcible  manipulation  in  treatment 

of  sprains,  458. 
Fractures  and  luxations,  orthopedic 

affections  following,  899. 
Friction  in  treatment  of  sprains,  472, 

516. 

Galvanism  in  treatment  of  sprains. 

518. 
Ganglion,  compound,  499. 

simple,  499. 
Ganglions,  498. 
Genu  recurvatum,  797. 
valgum,  777. 
varum,  777,  794. 
Gland,   prostate,   inflammation   of, 

223. 
Glands,  Cowper's,  inflammation  of. 

219. 
Glue  dressings,  670,  787. 
Glycosuria  and  heart  disease,  con- 
nection between,  7. 
Goniometer,  of  Robertas,  588. 
Gonococci  tne  cause  of  blenorrhagic 

urethritis,  67. 
Gonococcus,  its   nature  and    vini- 
lence,  48. 
method  of  staining,  49. 
Gonorrhceal  rheumatism,  291. 
Gout  and  uric  acid  deposit,  connec- 
tion between,  812. 
Gymnastics  in  orthopedics,  588. 
in  skoliosis,  716. 

Hallxtz  valgus,  879. 

Hammer  toe,  884. 

Hand,  contractures  of  the,  769. 

Heart  disease,  diabetes  and  its  con- 
nection with,  8. 

Heat  in  treatment  of  sprains,  488. 
513. 

Hip,  congenital  luxation  of  the.  903 

Hip-joint,  contractures  and  anky* 
loses  of,  749. 

Hydi-arthros,  296. 

Hygiene  in  calculous  disease,  884. 

INUCBATION  of  blenorrhoea,  72. 
Infantile  paralysis,  886. 
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Infection  the  cause  of  urethritis,  67. 
Infiltration  and  abscesses,  follicular 

and  cavernous,  212. 
Instruments  required  in  orthopedic 

surgery,  617. 
Ironing  in  treatment  of  sprains,  517. 

Joints,  anatomy  of,  359. 

effects  of  age  on,  877. 
Jury-mast,  667. 

Knee,  congenital  dislocation  of  the. 
Oil. 
internal  derangement  of,  522. 
Knee-joint,  contractures  and  anky- 
loses of  the,  756. 
Knock-knee.  777. 
Kyphosis,  648. 

Lawn-tennis  arm,  487. 

,      leg,  401. 

Leather  dressings,  671. 

Lever  apparatus,  677. 

Liniments  in  treatment  of  sprains, 

516. 
Little*s  disease,  894. 
Liver,  disordered,  connection  with 

uric-acid  diathesis,  816. 
mineral  waters  for  promoting 

the  action  of,  816. 
Lordosis,  642. 
Luxations,  congenital,  908. 

Manipulation,   forcible,  in   treat- 
ment of  sprains,  458. 
Massage  in  orthopedics,  589. 
in  skoliosis,  718. 
in   treatment  of   sprains,  470, 
494,  618. 
Mayer,  Jacques,  on  diabetes  and  its 

connection  with  heart  disease,  8. 
Mechanical  appliances  in  orthope- 
dics, 590. 
Metritis,  blenorrhagic,  287. 
Mictuiition,  physiologV  of,  61. 
MouUin,  C.  W.  Mansell,  on  sprains, 
their  consequences  and  treatment, 
855. 
Movement  in  treatment  of  sprains, 

452,  496. 
Muscular  contraction,  587* 
wasting,  551. 

Neck,  sprains  of  the,  503. 
Neuralgia  after  sprain,  480. 

Obuqub  seat  for  skoliosis,  7221 
Oophoritis,  290. 


Ophthalmia,  blenorrhaghic,  808. 
Orthopedic  affections  following  frac- 
tures and  luxations,  899. 

operations,  surgical,  607. 
Orthopedics  and  orthopedic  surgery, 
571. 

general,  571. 

general  treatment,  587. 

gymnastics  in,  588. 

massage  in,  589. 

mechanical  appliances  in,  590 
Osteitis,  tubercular,  647. 
Osteoclasts,  609. 
Osteotomy,  619,  764,  790,  796. 

Paralysis,  infantile,  885. 

radial.  895. 

ulnar,  895. 
Paralvtic  deformities,  885. 
Pasteboard  dressings,  670,  787. 
Patella,    congenital   dislocation    of 

the,  811. 
Perimetritis,  289. 
Pes  calcaneus,  822. 

cavus,  825. 

planus,  827. 

valgus,  859. 

varus.  828. 
Phosphaturia,  186. 
Pigeon  breast.  787. 
Plaster-jacket,  668,  783. 
Poliomyelitis    anterior,    idiopathic, 

885. 
Pressure  in  treatment  of   sprains, 

441.  494. 
Prostate,  inflammation  of  the,  223. 
Prostatitis,  228. 
Prostatorrhoea,  186. 
Psoas  abscess,  681. 
Psychrophor,  200. 
Pyelitis,  blenorrhagic,  265. 
Pyelo-nephritis,  265. 

Rachitic  curvatures  of  the  diaphy- 

ses,  797. 
Rachitis,  625. 

Redressement  forc6,  747,  768,  787. 
Resection  of  bone,  622. 
Rest  in  treatment  of  sprains,  447. 
Retro-pharyngeal  abscess,  682. 
Rheumatism,  gonorrhoeal,  291. 

periarticular  blenorrhagic,  297. 

polyarticular  blenorrhagic,  296. 
Rider's  bone,  400. 

bursa,  400. 

sprain,  899. 
Rigidity  of   the   limbs,  congenital 

spastic,  894. 
Round  shoulders,  644. 
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SALPmarris,  290.  Tendo-vag 

School  desks  and  seats,  718.  Teno-syno 

Schreiber,  August,  on  orthopedics  Tenotomy. 

and  orthopedic  surgery,  571.  Testicle,  si 

Secretion  of  blenorrhoea,  77,  98,  183.  Thom{)6on 

Seminal  vesicles,  inflammation  of,  ventive 

258.  disease, : 

Sexual  organs,  blenorrhoea  of  the,  Thorax,  dc 

88.  Toes,  defoi 

Shoulder- joint,  contractures  and  an-  Tommasol 

kylosis  of  the,  766.  Torticollis, 

Shoulders,  round,  644.  Traction  ii 

Silicate  of  soda  dressing,  670,  784  Tuberculai 

Skoiiosis,  688. 

apparatus  for,  722.  Urethba, 

apparatus  for  measuring,  704.  longiti 

habitual,  699.  measu 

rachiticj^709.  Urethral  b 

static,  710.  spasm, 

Spasm,  urethral,  68.  Urethritis, 

Spermato-cystitis,  258.  acute  2 

Spinal  column,  deformities  of,  641.  acute  ] 

cord,  injuries  of,  by  sprains,  508.  bienor 

Spine,  lateral  curvature,  559.  67. 

Splay  foot,  827,  859.  chronic 

Splints,  dorsal,  676.  chroni< 

Sprains,  cause  and  prevention  of,  chroni< 

868.  chronic 

diagnosis,  880.  chroni< 

effusion  in,  411.  179. 

forcible  manipulation  in  treat-  chroni< 

ment  of,  458.  chroni< 

l^eneral  considerations,  855.  ciironi< 

imoerfect  recovery  in,  421,  490.  female 

innammation  and  the  process  of  svmpt< 

repair,  410.  Uretnrome 

massage  in  treatment  of,  470,  Uric-acid  d 

494,  518.  diatho£ 

nature  of  the  injury,  890.  dere< 

neuralgia  after,  480.  diathee 

of  tendons,  483.  827. 

of  the  back,  502.  Urination, 

of  the  neck,  502.  Uterus  an< 

their   consequences   and  treat-  tion  of,  2 

ment,  855. 

treatment,  432,  492,  518.  Vaginitis, 

Stone  in  the  bladder,  solvent  treat-  Vertebrae, 

ment  of,  887.  Vulvitis,  2' 
Strains,  muscular,  487. 

Surgical  orthopedic  operations,  607.  Wasting, 

Suspension  in  skoiiosis,  716.  Waters,   n 

Suspensories,  113.  818. 

Suspensory  belt,  660.  miners 

Horand  Langlebert's,  251.  tion 

Synovitis,  dry,  429.  Wheel  9xtS 

Winlernitz 

Talipes,  802.  Wire  dress 

equinus,  814.  Wrist-drop 

pfantaris,  826.  Wrist-joini 

Tendons,  sprains  of,  483.  Wrj'-neck, 
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